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PREFACE. 



WHILE treatises on Arithmetic are already to numerouty thai 
masters are perplexed in the choice, which to put before their pupils, 
aome apology may be needful for obtruding another woric on tte 
jame subject upon the public. 

There was a time when such books presented the work of ahnoat 
every question aX/tiU ktigiht and when, of course, scarcely any thing 
was left for the exercise of the scholar. Then it was that masters 
had the intolerable labour of writing the daily questions for their 
pupils in their account books, or otherwise supplying the defect by 
their own imperfect manuscripts. 

As Education became an object of more general regard, the evil 
was proporlionably felt, and a remedy was sought fer; and then, 
instead of School Books in which mtMng was left for the learner, 
•others issued from the press, in which he had nearly every thing to 
per fo r m ; and which, with, unfledged powers, he was bid to explore^ 
while altogether unequal jtb'the tad:. 

Hence, in the present day, there is scarcdy any Tutor's Assistant 
that has many of the operations given. The work of <me question, 
indeed, may be seen standing at the head of the rule ; but it is often 
such a one as is little illustrative either of the rule itseli^ or of the suc- 
ceeding questions ; scarcely any other ray of light has been shed to 
illuminate the path of the Tyro, though on calculations widely dif. 
fbring from the first example. 

Nor has this been all ; the writers of these works seem to have 
often put their invention upon the rack, to introduce, in every rule, 
questions as useless as they are puzzling and intricate ; not only 
beyond the learner's powers to work, but even to comprehend, though 
with the elucidations of a master. From what motive so many 
writers on the sul^Ject have been thus misled, it may be difBcult to 
•ecount, unless it were, to impress the public with an idea of the pro- 
fundity of their own scientific attainments. 

From whatever cause it may have originated, every experienced 
teacher knows that the generality of sdiolars are scarcely aUe to 
Wng out the answer correctly to one question, in any rule, without 
assistance from some source; and where plagiarism is prevented, 
liMJr^I^licatioo to him is incessant, and he fin& it neodfiiL^nfll an>Vs 
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Preface. 
to esjdain and illuBtrate, but firequentlj to work considerable p 
of each aum for hi» pupils. 

Hence, their progreaa is not only very slow, but tbeir comprehen- 
Aon very inadequate to what they are made to perfurm ; and they 
often finish a rule without a sufBcieiit knowledge of iU principles. 
This is the present fltate of Arithmetic in schools, and to the present 
uniccommoilating systems, it must be, in a considerable degree, at- 
tributed. 

Every master who has numerous scholars to instruct, feols its ha- 
rassing eHfects; and sees, withoutbopes of cSectual reliei^ the general 
incapacity of tho pupils ; but a removal of the cause, in any degree, 
is despaired oF, or rather never looked Ibr : it seems never to havo 
entered into a tutor's mind, that by the very simple means here 
adopted, much of the incomprehensibility of the scholar, and the 
ineffectual toil of the master may be removed. 

To remedy, then, in no inconsiderable dc^p^e, these defects, is the 
purpose of this work : to enable the young arithmetician lo under- 
stand what he is doing, and (by giving him sufficient examples, at 
nearly foil length, to illustrate the rules), to bring all within the 
eoropasg of his powers. 

It must also be considered, that the youths of the present day com- 
mence the study of arithmetic earlier than in former times ; the child 
at the age of seven or eight is now put upon this important branch 
of knowledge, in which every succeeding idea must be altogether 
new ; and at such a time to launch him ujion the ocean of unknown 
difficulties, with scarcely a gleam of light to beam upon him, is to 
.place him in a situation Jn which even adult eapicitiei can, unaided, 
•carcely explore their way. 

. This may not be Hie case with every individual, but if one youth 
in a thousand, or rather one in a million, should, with superior 
powers and perseverance, attain his end, though comparativdy un- 
assisted, it cannot argue against theuse of this system, Bs appUcable 
lo capacities generally. 

Masters who have long struj^led reith the inconveniences of 
teaching by the present existing systems, but not so long as to be 
wedded to their &ults, and refuse relieti may be disposed to try the 
effects of this now offered to Iheirnotiee, and dedicated to their ser- 
vice i and the author presumes to hope, that, sileT having not only 
critically examined, but often taught by, aimost every valuable 
arithmetical work, and connected therewith a wide range of mathema- 
tical researcli, he cannot be incompetent to the task. 

Since this science has been so ably and fully developed, and 
since, within little more than the last htdf century, books on uitll- 
metic have been multiplied, probably beyond that of m ' 



meuc nave oeen muiiipueo, prooaoiy ueyuim hibi. w mi* ihuhhihui . 

i years preceding, little remains now lo be done, by writers <>^Ji^tay 
tnentary norka, but io select the purest principles, better to attj^^^| 



Preface. v 

and methodise wliat has been already known, and to bring down to 
the opening xspadty, rules which had been previouslj enveloped in 
too much petpfexity. 

From the above remarks the fbUowing improvements may be an- 
ticiiiated i 

Ist.- By having a body of Rmlet dxswn up with clearness, and as 
free as possible firom technical forms of speech, fbr the learner's more 
easy comprehension ; and also by a mriet cf Examples^ selected with 
casre, accommodated to the present state of trade, ample under each 
rule, and exhibiting every usual variety, fbr its full illustration. 

find. By the omission of all such quaint and puzzling questions 
as an too (^Eten found in such works, though in that place totally 
utelesB, or above the learner's comprehension, and supplying their 
place with others more immediately applicable to the purpose of 
real tnuisacticms. All the abstruse sums in eadi rule are removed, 
as they ever should be, to the Appendix, as more fit for the exercise 
or amusement of his maturer powers. 

Srd. Not onlf have the dearest illustrations of the rules been 
carefully attended to, but the fitness of every example has had its 
due consideration, by an arrangement that exhibits an easy grada- 
tion; by a careful association of such as are somewhat similar, and by 
fimning them into a kind of r^pilar jfrier. And as each preceding 
question prepares the pupil for the succeeding one, there will be 
found in this compendium, no abrupt transitions firom what is ex- 
tremely easy to what is eirtremely difficult. 

srd. As in each rule of arithmetic, questions are so various that 
aome examples can be no guide to the method of working others, the 
work of the first of each series is given at full length (or sufiidently 
ao) as an example ; and the pupil, by comparing that operation with 
the rule, will be enaUed to work the sueceedii^ ones, generally, by 
the exercise of his own powers; for when the tedmical phraseology 
of the rule is of itself incomprehensible, an appropriate example will 
illustrate it, and when difficulties occur, they will be of such a 
nature as a few hints fix>m the tutor will remove. 

5th. By these simple, though evident improvements, the tutor 
will be released firom much harassing and ineffectual toil ; and the 
young arithmetician will be able to comprehend the principle of all 
he does ; and as his capacity opens, he wiU be able to proceed, through 
the whole course of arithmetic, with a fiudlity and pleasure hitherto 
not oftai experienced. 

Some persons, however, may be led, by the above pretensions, to 
infer that the treatise must needs be iuperjicial — ^but this is by no 
means the case— each rule has had its usual fuU discussion. It is 
easy, only because the difficulties have been so fiur solved, that they 
are no longer incomprehensiblew 

There was a time when, firom the paudty of books and inatrwitiQ(rs.\ 
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k wot thought that arithmetic could scarcely be thoroughly 'gained, 
irithmit absorbing all the fiicultiea of ■ common mind, and all the 
time of the boyish age ; cvhen it led neither leisure nor eapadt; 6>t 
language and other liberul studies. There was a time, too, when the 
jJrrt elementa of arithmetic were often all that the cLatical youth had 
inclination for; or rather, when the science of numbers wa» looked 
down upon as almost beneath his regard. But in the present day of 
mercantile greotnesH, tlie world is awake to the importante of a 
union of these and other branches. Arithmetic is now no longer 
thrown &r into the bnck ground, but on the controty. even in 
I , aAolastie establiahmenls of eminence, it is ever brought forward ai 
L an indispensable associate with classical attainuients ; and in such 
•eminaries, where the variety of studies leaves less time &r each 
one, a work of this nature, which will so materially accelerate the 
learner's progress, will prove, it is presumed, on important deiidt- 
TOlmii. / 

The Author is after all aware that some persons, when they hear 
of this publication, may CTpect to see some novel system of ma^cal 
effect, that will confer tnowleilge intuitively, without Juvenile exer- 
tion ; but this is no empyrical treatise, that will supersede the neces- 
sity of researoh] but it will enable the learner to think — it wilt 
bring his mind into a train for investigation, and encourage him in 
the eierdse of his juvenile powers. He must still labour, hut he 
will labour intelligibly, and not flounder on, as by some systems, in 
blind confusion, uncertainty, and disgust. 

If the Author might be allowed to dictate to the teacher, he 
would recommend him uniformly to enjoin upon his scholan not 
only tbeful[iiivetligaiima£tbefirilBi!ample Chat is worked at the head 
of rtKh leriit, comparing it carefully with Ibe prevlom rule, but also 
in most instances, the production of that sum at full length en hie 
slate, and its transcription in his account book ; the clear know- 
ledge of which will lay open to him the principle of the whole 
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EXPLANATION 

OP THB 

CHARACTERS MADE USE OF IN THIS WORK. 

Although the characters may be found explained in their proper 
places throughout the work, yet, £)r convenience^ they are here 
Drought into one' view. 

+ Plus, or more. The sign of Addition ; as, 2-|-4; that is, 9 added 

to 4, which is equal to 6. 

— Mirnuy or lets. The sign of Subtraction : as, 6 — 4 ; that is, from 

6 take 4, or 6 minus 4, which is equal to 2. 

X MuHipliedhy. The sign of Multiplication:' as, 3X8; that is, 

3 is to be multiplied by 8, whidi is equal to 24. 

*f- Divided hy. The sign of Division : as, 8-7-2; that is, 8 is to 

be divided by 2, which is equal to 4. 

^r^ or - ^lo -t &c. Numbers placed like a fraction, also denotes divi- 
sion ; the upper niunber being to be divided 
by the lower. 

I uto. II soiil The sigp of Proportion: thus, as 2 : 4 :: 6 : 19; 

that is, as 9 is to 4 so is 6 to 19. 

V or \^' Signs of the Square Root. 

a/' ' • ^* Signs of the Cube and Biquadrate Root. 

8^ 8' 8^ Signs of Involution, denoting that 8 is to be 
squared, cubed, or biquadrated. 

ss equal t<^. The sign of Equality : as, 2-f-3=5; that is, 9 
added to 3, are equal to 5. 

%• Ergo t)r therefore. 

i. e. id est, that is. 

8 — 9 X 4 :^ 94. That is, 8 minus 9, multiplied by 4^ are equal 

to 94. 



a—. 9 + 4^=9* That is, the sum of 2 and 4 (6) taken from 8, is 

equal to 9. . . j . 

Tx9 + 8 = 20. Six multiplied by 2 = 19, .whi<jh add to 8 ss 20. 
6 X .9.4t8 = 6a Two added to 8S10, which multiplied by «=60. 

4 X 5 + T^ _ g^ p^r multipHed by if are 50, to which add 7=97 ; 
'3 and 97 divided by 3 are equal to 9. 



ERRATA. 

It to hoped that as few typographical errors will be foimd herein, 
though the first edition^ as in works of Arithmetic in generaL "any 
occur, thev will probably appear among the Umer Rules; the and 
Teaober wiU see mem corrected m the £ey. 



ARITHMETIC. 

Arithmetic is the science of numbers; and teaches 
Ihe art of computing by them. 

The fundamental rules are, Notation (or Numeration)* 
Addition, Subtraction, Multiplication, and Division, from 
which all the rest are derived : 

Op notation and NUMERATION. 

Notation is the voriting of numbers by Jigures / and 
Numeration is the art of reading figures correctly* 

The value of figures depends upon the place in whick 
they stand ; which may be seen by the following table : 





9, 

6, 

N. B. The/irti niM stands for nine units ; the nine in the tetfind row 
stands for mne tens, or ninety ; mne in the third row fbr nine htmdreds 
and nine in the fowrth row, for nine thousand^ &c.— The same mxf be 
observed of the increased value of every other of the above figorct. 

A nought or cipher has no value of itself, but being pl^ed on the 
Tigbt liand of other figures, it increases thdr value in a tenfold pro- 
portion, f ^ 

In the above table there are two whole periods of eis Jtguree etuks but 
for the more easily reading of large numbers, it is usual to snb^vide 
them into half periods of three figures each. The fiist period has Units> 
Tens, Hundreds, Xbousands, Tens of Thousands, and Hundreds of 
Thousands : — the sSeond period has Millions ; the th^d BilUons, the 
fourth Trillions, the fifth Quadrillions, &c. as underneath. 




9876543219'8 7 6 54321987654 31tl32 1 
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8 Numeration. 

Tte preceding lalile is thus read. — Nine hundred and e'lgltty-seren 
thousand, nix tniodrtd and fifty-four futAilHoTa; thrca huDdredaod 
tiveaty-ODe thonsasd, - nine himdrcd snd eighty-seven Irilliooi i nx 
bundfed and fifty -four thonsand J tbree hundred and Uventy^ncAi/iionf ; 
Bine hundred sod eighty-Beven tbougnnd, k!x hundred nnd fif^-fOur 
nWinai ■• three hoadred and tventjr one tbouxaud, three hundred nod 
l»Biity-*ne. ^^ 





Examples. 


J 


Wriie in wokds. the follotvunr numbers. ^ 


4 
7,654 


W 6,789 
t=> 56,789 
"> 456,789 
W 3,456,789 


M 7,538,«« 
m 15,276,928 
("> 927,613,458 
('<) 1,851,242,376 
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Write in Figures theJoUaviing numbers. 
('^) Ninety-three iiundred and sixty-five. 
I") One thousanil eight huadred and twenty-three. 
''^1 Three hundred and twenty-four dionsand six hum 
1'°) One million three hundred snd twenty-four thousand. 
(17) Forty-four miHions, five hundred and twenty-two 
thousand. 

I'*) Nine hundred and eighty-seven niilliotiB, six hundred. 

en One hundred millioDS, one hundred thousand, and one. 

(^ One million, eight hundred and fifty four. 

(«i) Five millions, cue thousand, and twenty- 

'^<) Eighty-six millions four hundred and thirty. 

<^> One hundred and sixty two millionB, five hundred. 

(") One billion, one million, one thousand, and one. 



XuE ROMAN NOTATION. 


The Romana exnresaed unmbers by the rollowiBg letters, t. V. X. L. 


C. D.M. which singly Blood for, 1, 5, 10, 50, lOO, 500, and lOOO; 


which were combined as follows : 


I ] 


IX 3 


XVII \7 


LXX 70 


DC 800 


H 2 


-X 10 


XVllI IB 


LXXX 80 


DCC »00 


m 3 


XI 11 


XIX 19 


XC »0 


DCCC BOO 


IVorllll 4 


Xil 12 


XX 20 


C lOO 


DCCCC MM 


V 5 


XIII IS 


XXX 30 


CC 200 


H 1000 


VI 


XtV H 


XL 40 


CCC 300 


M.DCCCXXIII, 


VII 7 


XV IS 


L 60 


CCCC 400 




VIII 8 


-XVf Ifi 


LX <iO 


D 500 





From an inspec^oa of the shore table it la seen, that prtfixing a letter 
of n lower vulne, to one of a higher, inbtrat^lt its value ; thus I pre- 
fixed to V is four [IV), IX nine, XX forty, XC ninety, &c. und aUo 
laiKfiing a letter of lower value lo one of a higher, >i>er«iei ita vilue ; 
"I bigDifics Bii, and XI elevvn, LX uxty, &c. Uc. ZIH 



SIMPLE ADDITION teaclKis. the methoAof Ending the 
lum of two or more ninnben. 

KouB Ist. Place, the . numbers .wder each other, no that 
units inaj stand under.unitSi teat sudor tens, i$rc. 

2nd. Add up the figures in -the row of units, ^et down 
what remains above the even tens, or if nothing vtmains, a 
qrpher. 

3rd. Add up the other rows, in the same manner, and in 
the last column set down the whole sum contained in it. 

Pro^. 

1. Cut off the upper line, add up the reat49rbefore, and 
Bet the sum under. t& lower line. 

2. Add this second ^u™ to the upper line, fipdif it be the 
aamei as that of the fini addition, the work is ^|^t. 

ADDITION AND SUBTRACTION TABLE. 
1 2 3 4 5 6 7 8 '" 9 10 



2 


4 5 


"T 


7 


-r" 


• 9 


10^ 


11 12 


3 


5 6 


7 


8 


9 


10 


11 


12 13 


4 


6 7 


8 


9 


10 


11 


12 


13 14 


5 


7 8 


9 


10 


11 


12 


13 


14 15 


6 


8 9 


10 


11 


12 


13 


14 


15 16 


7 


9 10 


11 


12 


13 


14 


is 


16 17 


8 


10 11 


12 


13 


14 


15 


16 


17 18 


9 


11 li2 


IS 


14 


15 


16 


17 


18 19 





12 13 


14> 


15 


16 


17 


18 


19 20 1 








Examples. 


1 






Ex 


. 0> 2423 


<«) 


4140 


<«) 2430 




W 5250 




3132 




313 




121 




132 




^344 




3?41 




2562 




,8366 




4210 




1424 


, 


340 




•^644 




2132 




312 




4213 




322 




1325 


t 

1 

t 


2430 




2653 




4560 




16566 






« 




16143 










. i8566 
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Simpk . 


ddditioru 




:. 0) 224-71 


<^ 21347 


C7) 62316 


(^) 13003 


1S163 


2408 


7705 


3352 


42S5 


4S216 


31232 


51240 


21377 


8465 


28101 


5364 


15426 


26459 


5364 


26527 


6182 


17534 


43429 


1439 


51595 


8372 


2357 


18268 



134399 



(9) 42137 


W 20104 ' 


C") 74203 


('«) 14721 


1342 


3210 


4137 


400 


34035 


14541 


52314 


43742 


5260 


5106 


43473 


4137 


72043 


15248 


2425 


52178 


4605 


432 


13050 


20736 


18721 


36715 

• 


7634 


51342 



(•3) 71403 


04) 12345 


OS) 14210 


(•6) 10342 


54270 


3456 


22171 


734 


28152 


84567 


8418 


26213 


821 


64278 


47030 


13473 


37046 


75359 


5135 


12305 


54300 


2467-8 


13421 


300 


1021 


2567 


6342 


7i6;215 



3z: 



<»« 71426 


(18) 47321 


m 3219 


(») 75968 


85751 


13714 


7946 


68579 


14935 


6276 


84297 


42786 


179 


19395 


421 


34968 


49214 


4576 


98468 


71214 


• 86348> 


67398 


76529 


12976 


892 


34264 


1090 


68798 



Miscellaneous Questions. & 

MISCELLANEOUS QUESTIONS. 

<«) If a raan was born in the year 1769, when will he 
be 70 years of age ? -^«'« ^^^9 

W Add together a million, a thousand, and a hundred. 

^ Ans. 1001100 

(«) Add the following sums 98765+3240+567+310 
and 1148. ^n*. 104080 

(*•) Suppose a boy bom in the year 1812, when wiu 
he be of age? -rfji*. 1833 

(«) Add the years before Christ (4004) to the year 
1823, and tell me the age of the world. Ans. 5827 

W Add together the chapters in the several bpoks of 

the New Testament. -^^'- ^^ 

(«) In the year 1806 I took a lease of a house for 49 

years, when will the lease expire ? i4»fi. 1855 

W How many days are there in the last 9 months of 

the year ? -^^'* ^^ 

(*) Add the shillings in a crown, a seven shilling piece, 

a half sovereign, a sovereign, a guinea, and a six and ^^^^^^ 

together. , Ans* 99 

(50) A skilful boy won one day at marbles, of A. IS, Of 

B. 11, ofC. 15, ofD.21, ofE.9, ofF. 19, a*^*^**''* 

K^T^mV^&te/'iBijS Cm Lady-day till Mic&dVillS^ 
day, that is, from March 2$ to September 29 i Am. 188 

(9*^' What is the sum of one million and one, one thou* 
taail'and one, anjd one hundred and one ? Ans. 1001103 

(93) Add together 35040+32654+32697 and 98765. 

Ans. 190156 

(^) If I travel the first day 65 miles, the second 59, 
the third 67, the fourth 41, the fifth 45, and the sixth 36, 
how many miles do 1 travel in the six days? Ans. 313 

(^^) How many chapters are there in the first five books 
of the Old Testament ? Ans. 187 

W An American merchant shipped,, at Liverpool, goods 
to the following amount, which he purchased in England ; 
namely, in Worcester to the amount of 570/., in Kidder- 
minster 340/., in Birmingham 1600/., in Wolverhampton 
590/., in Sheffield 900/., in Leeds 1000/., in Manchester 
1500/. : I demand the whole amount. Ans. 6500L 

(^ Suppose London to contain 1,100,000 inhabitants, 
Paris 651.000, Vienna 260,000, Petersburg 200,000, Edin- 
burgh, 102,987, Dublin 140,000, what is the population of 
the whole ? Ans. 2^MZ^\ 



(6) 

§^impit iHttitrACtion. 

BV SiAtractioa we find the difference bstween any two 

ltui/E| iBt. Place the less number under the greater, bo 
that units may stand under unite, lens under tens, &c. 

2nd. Begin at the riglit hand, that is, at the unita place, 
and lake each 6gure in the lower line from the figure above 
it, aod set down the remainder. 

Srd. If the figure in the lower line be the greater, add 
ten to the upper line, and then take the lower figure fi'Oin 
the sum ; Bet down the remainder, and carry one to the next 
lower figure, wiih which proceed as before. 

Fkoof. Add the remainder to the last line; and if the 
sura be equal to the first, the work is right. 



Examples. 



Fraifi <» 746SS74' 
Take 21521*3 



Remains 5311131 
Proof 7*53274. 



<>) 4768395 
1*26153 






<si 3472196 
2461072 



('•) 74i21$*3 <"> 5301743 
6917269 2700755 



(»«) 7502S74 (»') 1426*32. («) 7421376 (^« 4712600 
1924737 987654 4871498' 841974 



ssrresrr 



<«9 742136^ <«0 7142600 W lOOQOOQ («^'7Hllll 
760493 847599 999999 60qQOOO 



hi III ViMMMa 



W I^UOaa (**) 914217* . W 47?16ia' («^ 1845674 
767284 407m. 30(91371 24f6675 



■' "^ ■ ' I lit! f JH3- 



<») -9^64002 (») 4030300 (») 7654WI: W 7090906 
9030001 ITmOTS 76543^ 92^1090 

■ ^> I • H I anM^pMSkMB 



w^ 



(»•) OSMYsiB (*^r9(W^«4 (^^ '7t4d09l (»*) 1 178000 
239216 999999 2673Q 981911 

■ I in ■■ ■ - " '■ ' ■ I 



(^8410624 <^ 4065410 C'>) 1840942; W 98t|5i)28 
231486 456789 236494 987^34 



1 •' ' ■ rm 



<•<* 40129(48 C*»)9G541Qa (*0 50?4102 («) 6408230 
124865 392047 1456789,. 2675864 



T— r 



C^)S700046 («) 8999994 W 7210841 W fi!006(J78 
143128 1045603 1486328 4118789 



»«i 1 1 ji 



I 



sample SMtraction. 

MISCELLANEOUS QUESTIONS. 

(**) If a child was bom in the year 1769i how old was he 
u]620? Ais.Si 

<*^y From one hundred millions, take one hundred 
thouiand ? Ans. 99900000 

f") How much is 9816 leas than ten thousand ? Ans. 124 

(") If London contains 1,100.000, and Paris 651,000, 
what is the difFerence of the population > Ans. 440,000 

Ci^ If from London to York be 196 miles, and from 
London to Edinburgh, through York, 399 miles, what is the 
distance from York to Edinburgh ? Ans. 203 miles 

i") 11' from London to the Land's End in Cornwall, 
through Exeter, be SO^ miles and lo Exeter be 176, what ia 
the difltence from Exeter to the Land's End? Ans. 126 

(M What ie the difference between six dozen dozen, and 
half a dozen dozen > Ans. 126 

<"' The North American Stales were first peopled about 
the year 1496, how many years bad elapsed till their Inde- 
pendence was acknowledged in 1783 ? ^ns. 287 

(w) A tradesman began business wiih 569/. and in 3 yeari 
found himself worth 965/. what had he gained in trade ? 

^ns. S9«. 

(") How much does 987654 exceed 123456? -^n*. 864198 

(") A gentleman dying left 11608/- between his ann and 
daughter, the eon's portion was 6349/. what was the 
daughrer's I Ans. 5349/. 

t») How long did Homer live before Virgil, if the era of 
the rormer be fixed at 907 years before Christ, and the latter 
70 years before ihat period ? Ans. 837 

W A merchant had three debtors A, B, and C, who 
Awed him 1760/., A, and B, owed him 1111/. what was C's 
debl ? Ans. 549/. 

(8i) Noah's flood is said to have happened about the year 
of ihe world 1 656, and the bitth of Christ in 4004, what is 
the difference of lime? Ans. 2348 

W What number must I add to 12345 to make it 98765 ? 
Ans. 86420 

{«) How much is X whose age is 95, older than Z who is 
59 years old ? Ans. 36 

(«) Subtract the sum of 1236 and 7890 from 9876 added 
to 6789. Ans. 7539 

(0*) Take 50 millions from 50 bilhons ? 

Ans. 4999995( 



)9500000^^ 



pimple IKttltij^li ration. 

MULTIPLICATION is a short method of perfonmog 
Additioii, and it teaches us to find wliat a^ number will amount 
to, when repeated a certain: number of times. It consists of 
the following parttt 

Ist. The Multiplicand, or number to be multiplied ; 

2nd. The Multiplier, or number by which you multiply ; 

Srd. The. Product, or number produced by multiply mg, 

CASE I. When the MukipUer does not etceed 12. 

Rule. Begin at tlie right hand, and multiply every 
figure in the multiplicand ; consider how many tent there 
are in each product, the remaining units set down .under the 
figure multiplied, and carry the tens as so many ones to the 
next product. The last product is to be wholly set down. 



THE MULTIPLICATION TABLE. 



Twice 



I 2 
3 
4 
5 
6 
7 
8 
9 

10 

n 

12 



•*• 



••• 



••• 



... 



4 
. 6 

8 

10 
12 
14 
16 
18 
*i 

22 
24 



... 16 



8 times 

2 

S 

• a. 0*4 

... 4QI 
... 48 

56 



4 
5 
6 

7 
8 



•*. 



•*• 



... 



... 



3 times 

2 

3 

4 

5 

6 

7 

8 

9 



20110 
11 
12 



12 
... 15 
... 18 
... 21 

... J£rX 

... 27 
... 30 

... %jO 

• t. 36 



9 
2 
3 
4 
5 
6 
7 



... 



64 8^ 



9 •.. 72 

10 ... 80 

11 ... 88 

12 ... 96 



9 
10 
11 
12 



times 
... 18 
... 27 
... 36 
^.. 45 
54 
63 
72 
81 

... ij\j 

... \j%y 

...108 



T •. 



••» 



4 times 
2 ... o 
8 ... 12 

4 ... 16 

5 ... 20 

6 ... 24 



7 

8 

9 

10 

11 



... 



... 



28 
32. 
36 
40 

AX 



12 — 48 



10 times 



2 
3 

4 
5 
6 
7 
8 
9 



... 



30 
40 
50 



.*• 



... 



5 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



times 
... 10 
... 15 
... 20 
... ^o 
... 30 
..• oo 
... 40 
••• 45 
50 
55 
60 



... 



6 times 

2 .. 

3 .. 

4 ., 

5 ., 

6 ., 

7 .. 

8 ... 48 

9 ... 54 

10 ... 

11 ... 66 

12 ... 72 



12 

18 

24 

30f 

36 

42 



2 

3 

4 

6 

6 

7 

8 

9 

60110 

il 

12 



11 



20 2 



3 
4 
5 



60 6 



70 
80 
90 



10 ...100 

11 ...110 

12 ...120 



7 

8 

9 

ID 

11 

12 



times 
.• • ^^ 
• . . o*j 

... Hrh 
.. . 0*j 

... 66 

... 77 

... 88 
... %j\j 
...110 
...121 
...13^^ 



12 times 

2 ... 24 

3 ... 36 

4 ... 48 

5 ... 60 

6 ... 72 

7 ... 84 

8 ... 96 

9 ...108 

10 ...120 

11 ...132 

12 .. 144 



b5 



7 times 



... 



.». 



... 



... 



... 



14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



£ deootet 
•libne, or 
poands. 

i, BoUdI, or 
. abiOioa. 

df denarii, or 
pence. 

grj,qnadraMe» 
(nrfiurthin^. 

\ one^flulliing. 

|alialflpenny, 

I three far- 
tilings. 



10 Simpk. JfulHplicatum. 

EXAH?£X8. 

Multiplicand 0) 1i&im6- ^ S764158 
Mcdtiplier 2 6 

Prodttd} U6tBSf70 22584948 






H* 



3 



HMMB 



W 874269S 
IS 

I I ii Hii I iriiiiini 

I()49tl2dl6 

(«) 874269S 
4 



<7) 9126543 
5 



6 



(9) 6342157 
7 



<»«) 716482539 
8 



(») 987654321 <»«) 864213579 
9 10 



(") 471526389 
11 



(1*) 234579876 
12 



(»*) 371529684 
12 



(>^ 4286925 
2 



(»7) 7424394 
3 



C»«) 3742845 
4 



(^19 9429545 
5 



W 8345974 
6 



(«') 9342487 



ew) 718482599 C«3) 987958824 
8 9 



m 884275579 
10 



W 474528389 
11 



W 254579878 
12 



W 377529884 
12 



II. Wkatihe nu^iipUeris a^v^fwrnbcF fmtmetm^ X%y$nd 90. 

Ru£X. WAtx^ hf the units ^ps^i and to each prodoct 
add the i^raudAdeir to be carried; aad ^^ the ' figure last 
multiplfe& ^ 

Ex^ « 43flfl8«- W liTHW* i^ 7810286 

U l& 16 



605Q569Q 



•k. 



CO 372*73673 W 571839264 («) 987654321 
17 18 19 



III. When ike muUiplier connsU of several Jigurei. 

Rule. Maltipiv Ae multiplicand by eachngure of the 
midtiplier separaterfy beginning with the rigjht-hand figure ; 
and let the first figure of every product stand exactly under 
the figure 4nuTtipIied by. Add these products together, and 
their sum will be the answer, or whole product required. 

PliooF. The ooimnon method is by casting out the nines, 
but this is by no means in&llible ; tne best method, ia to 
make^e multif^ier the multiplicand, and the multipUtend 
the muUiplier; and if the product found from this operatioOy 
be the same at before, the work is right. 



(»*) 6375246 
32 

12750492 
19125738 

204007872 



EMAMMlSft. 

W 4563742 
54 



18254968 
22818710 

246442068 

B3=xfe=aas=±a 



.^ 



W 56347 
681 

56347 
450776 
338082 

38372307 



^ 



W 4313247 
98 

34505976 
38819223 

422698206 

■ .I I n i l' 

(") 25681 
347 

179767 
102724 ^ 
77043 

♦8911307 



* The method of ftrmHng mnltiplicalaon snmSy by coating out tke 
nhiea^ the pupil wiH b^ter uftiderstand, bj one minnte's oral expUuia^% 
thaa by a piQte of dese^^on. 



It Smpk Mtdtiplkaium. 

Ex. m 46572374? x 43 C4o) 24,583472 X 54 

(*»> 92416436 X 65 <*«) 39321835 X 76 

W 35732813 X 87 C«) 83742186 X 98 

. S*) 84213958 X 432 C46) 58236437 X 543 

W 63857426 X 654 W 27948314 X 765 

IV. When ciphers are intermixed xoHh the figures in the 
mukiplier. 

Rule. Omit the ciphers, and let the first figure of eacl* 
product be placed under its multiplier. 

Examples. 
Ex. C«) 5869374 C^) 50862470 

3005 6009 



29346870 457762230 

17608122 30517482 

17637468870 30975244230 . 



(*>) 7483952 X 4008 (») 4372849 X 6004 

V. When there are ciphers at the end of the muliijdier or 
muUfplicand. 

Rule. Multiply the significant figures in the multipH- 
eand by those of the multiplier, and place as many ciphers 
to the right hand of the product as there are in both factors. 

. Examples. 
(w) 8536274 W 842593700 

40 8000 



341450960 6740749600000 



(") 87654321 x 30 (^ 4276958 X 900 

(*7) 24736849 X 6400 (*«) 3869275 X 87000 
VI. When the multiplier is the product of two or more 
numbers. 

Rule. Multiply by one of the numbers, and that pro- 
duct by the other, and so on ; the result will be the answer. 

Examples. < 
(»«*). 5826347 X 25 W 4627538 x 84^ 
5 12 

29131735 55530456 

5 7 



145658675 888713192 



^y 9582374 X 36 .«« 5742983 X 45 



Simple Midttpltcatian. 18 

MISCELLANEOUS QUESTIONS- 

(«)) What ii the product of 12S4>56 multiph'ed by 4S21 ? 

Ans. 5S845S376 

(^) A privateer of 284 men took a prize which amounted 
to 95L each man— what was the value of the prize ? 

Ans. 26960^ 

(^^) If a merchant began business with 5000/. and retired 
after 21 years trading, in which he cleared on an average 
1836/. per year, what sum did he retire with ? Ans, 43556/. 

(^ Suppose a gentleman to lav by each year 365/.— 
what will it amount to in 33 years ? Ans. 12045/. 

(^ How many trees are there in a plantation of 26 rows 
of 1960 trees in each > Ans. 50960 

^) What is the price of 80,000 lottery tickets, reckoning 
them at 19/. each ? Ans. 1520000^; 

(60) When the multiplicand is 98765 and the multiplieif 
43210, what is the product ? Ans. 4267635650 

<70) I planted 20 rows of potatoes, of 30 in each row ; how 
many potatoes will they produce, supposing 7 to each root ? 

Ans. ^200 

(70 If a boy can point 16 thousand pins in an hour, how 
many can he do in 6 days, supposing him to work at it 9 
hours each day ? Ans. 864,000 

0^) How many miles will a person walk in a year, at the 
rate of 15 miles per day ? Ans. 3475 

(7^) How many miles will a person walk in 7 years, at the 
rate of 10 miles a day ? Ans, 255,550 

W What is the product of 49 times 12 multiplied by 25 
times 11? Ans. 161700 

(7^) Multiply 12 dozen-dozen by half a dozen«dozen. 

Ans. 124416 

(7^ In an army consisting of 189 battalionSy each 450 men, 
how many effective soldiers ? ^ns, 85050 

C^) What is the product of one hundred millions, multi- 
plied by one hundred thousand i Ans. lOOOOOOOOOOOOO 

(7«> Multiply 10 times 48 by 10 times eight and forty ? 

Ans. 14400 

C^) A gentleman at his decease had 19 sons and daughters, 
and lefl his whole property equally among them: when 
divided, the portion of each was 9999/. — what was the sum 
left? Ans. 189981/. 

(80) ^ gentleman gave to his daughter, as her marriage 
portion, a scrutoire in which were 9 drawers, in^ach drawer 
were 4 divisions, and in each division 100 sovereigns; what 
was her fortune ? Aii%% "^^f^^ 



f tl) 
Stni ple Btbt atoit. 

BY Diviaton, we Sad lioir olten one number is can^ 
tained in another of [be same denomination ; thiii is a short 
'■ inethod of performing subtraction. It consiats of lluee 
parts : — ^^^ 

The Dividend, or number to be divided ; ^^H 

The Divisor, or number by which you divide; and ^^H 
The Quotient, or numbpr arising fiom the divisor. J^^| 
I, Wlien the divisor does not exceed 12. *^^ 

Rule. Draw a curve, aod write the divisor on the left- 
hand of the dividend; then consider how many times the 
divisor is contained in the first figure or figures of the divi- 
dend, and set the quotient under it; and for every unit 
remaining after Eubtraotion carry ten to the next figure of 
the dividend. 

Phoof. Multiply the quotient by the divisor, and to the 
, {troduct add the remainder, if any ; the product will be equal 
I to the dividend, if the work is right. 
£ It AMPLE s. 
j (') Divisor 2)4.6821«2Divid. <') 6)7296731 W 12)468«07 

121612IJ S90S9SiA 



Quotient 2S41231 



Proof 4.682162 



I W 2 ) 



<=) 3 ) 4.294.2369 



P) 5 ) 152S510S M 6 ) 86251734 



1 7)38142171 



(1°) 8 ) 16280168 I") 9 ) 18273783 "a) lo ( " 



?") 11)10874216 <iH) 12)H326871 (■« 12 ) 17210543 



11. When ihedivUor consists of several figMt 
Rule. Draw a curve line on the right and left of, 
' OJvidcnd, and write the divisor on the left. 



1 



SimfiklHfMm. U 

2. Find how many times the dhrisor it cmitained in m 
many figures of the oiTidend as are jost neeessarji tmi place 
tlie n mnbe r o n the right for a quotient. 

8. MftMMy. the divisor by this quotient figure, and haying 
siditraoteStibe product frpm the above mentioned fimieeof 
the diradend, bnrig down the next fighce of the dtvicfondy or 
more if necessary, to the right of the remainder*- 

4. Divide the remainder, so increased, by the divisor, as 
before, for the second figure of the quotient; observing if 
it goes times, to put a cypher, and bring down anoUier 
figure to the quotient. 

5* Proceed with this result as with the former, and so on, 
till all die figares of the dividend are brought do^. 

Examples. 
0<0 65 ) 123456 ( 1899 (>?) 543 ) 7653997 ( 14095 



65 

584 
520 

645 
585 



65 



9495 
11394 
21 

•— ^^■— *• 

1234^ 



543 

2223 
2172 



548 



606 

565 



21 



5192 
4887 

3057 
2715 

342 



42285 
56380 
70475 
342 

7658927 



<'•) 8781047 -T- 87 
(«» 2526074 -S- 139 
C««) 48408825 -f- 425 
W 12345678 -r 7304 



C»8) 3917258 
0*0 12768428 
C«5) 68304137 
(«0 56932073 



64 
548 
876 
9531 



III. When ciphers are annexed to the divisor. 

Rule. Cut off the ciphers from the divisor, and the 
same number of figures from the right hand of the dividend ; 
then divide the remaining figures of the dividend by the 
renmining part of the divisor, and the result will be the 
answer. To the remainder, if any, join those figures of the 
dividend which were first cut off» and set the whole over the 
divisor, for the fractionad part. 



16 



tSVmpfe IKmsian. 

<«0 20 ) 472 1 639. W 12,00 ) 271 S6,72 



■ ■ ' ?»• 



236031 44 



2261 tVW, 

■ ' ' ' T r 



W 331,00) 45686,4f6 { 142 W 543,00 ) 270257,84 ( 497 
321 2172 



1358 
1284 

746 
642 



5305 
4887 

4187 
3801 



10446 remainder 



38684 rem. 



(*c) 4712639 -r- 40 (^i) 7294732 -^ 600 

(»^) 1398521 ^ 8000 W 3712659 -f- 1100 

IV. When the divisor is the product of two or more numbers* 
Rule. Divide the given number by one of those parts, 
and the quotient thus arising by another, and so on ; and 
the last result will be the answer required. 
C*^) f 6 ) 7142168 -s- 24 W 9 ) 25716953-?- 162 



24 -J 



4 ) 1190361 — 21 162< 6 ) 2857439 — 2 



297590 



^1 



3) 476239 — 5 V 101 



(37) 



158746 — 1 

17304275 -7- 28 
(3 ) 36924634 -r- 42 
(*•) 71285951 -f- 84 



(56) 47321952 -s- 16 
(38) 12347164 -2. 36 
W 571 32063 -f- 63 

V. What is often called the Italian Method should 
now be taught, which is, to omit putting down the figures 
resulting from multiplying; the quotient with the divisor. 

With this mode of operation, the first two long division 
sums, page 15, will stand thus — 
W 65 ) 123456 ( 1899 (") 543 ) 7653927 ( 14095 

584 2223 



645 
606 

21 



5192 
3057 
342 



Illustration. The divisor 63, is cootaiaed once fai 123. I thist-efoi^ 
'pat one in tbc quotient, and say once 5 is 5, which subtract from 13, 
kii7es 8, carry 1 ; then, once six, 6 ^axid 1 is 7, which taken from 12, 
K^ttnvi 5 to pat down. Now'britag down the next figure, 4 ; and the 
^tIspt 65 being contained 8 times in.584L, I proceed as before. 

N. B. When the scholars have guned more proficiency in arilhmetkV 
tkejrmay return tnd yrotk the precediDg sums by this method. 



Simple Divmon. 17 

MISCELLANEOUS QUESTIONS. 

(^) If 1664 .walnuts will fill a bushel which contains 32 
quarts, how many will there be to a quart ? Ans. 52 

C'^^) If I planted 2520 potatoes in 84 equal rows, hoir 
many were set in each row? Arts. SO 

C^) If the quotient be 49 times 12^ and the dividend be 
161700, what IS the divisor? Ans. 2696 

W Divide 12 dozen-dozen by half a dozen-dozen? 

Atts 24 

(«») Divide 10,000>000,000,000 by one hundred millions? 

Ans. 100,000 

C^s) If a person walks 5475 miles in a year> how many 
miles is that per day ? Ans, 15 

(M) Whea the product is 42676S5650, and the multipli- 
cand is 98765, what is the divisor ? Ans. 482 10 

W If the earth's distance from the sun be 95,000,000 
miles, and a ray of light pass from the sun to us in 8 minutes^ 
at what rate does it fly per minute ? Ans. 1 l,888,888f 

(^ If there are 5768 nuts in a bushel, how many are there 
in a quart of 32 to the bushel ? Ans. 149 

(**) A merchant cleared 38556^ in 21 years, in what pro- 
portion is that per year ? Ans* 1836/* 

(^) What is the quotient of 533453376 divided by 
I2S456? ^;i<.4S2U 

Cw) A privateer of !i»4 men took a prize worth 26980/., 
what was each man's share ? */hs. ySC 

(^) Suppose a gentleman in 33 years to lay by 12045/. 
how much is that on an average per year ? Ans* 365/« 

m If 80,000 lottery tickeU were sold for 1,520,000/. what 

was the price of each ? Ans. 19/. 

(M) The number of young trees in even rows amounts to 
50960, there were 26 rows, I demand how many trees in 
each row ? Ans* 1960 

W Suppose a gentleman to leave 189,981/. equally among 

his 19 sons and daughters ; I require the portion of each ? 

Ans. 9f^^* 

W Divide ten times 48 by ten times eight and ^^*y ^ 

Ans. 10 

(«») If those who live upon the p^-ator, are carried bj 
the earth's diurnal motion fi/^,ooO miles in 24 hours, what is 
the movement per hour? Ans. 1041^4 

(«) Suppose the earth to move in its orbit at the rate of 
72,000 miles in an hour, which is something greater than 
the truth; what would be its rate every moment ? 

Ans. 20 miles 



eotnirottnb 0tiivitton. ' 



COMPOUND AdJilion is a melhod of coliecling a 
numbers of dliFerent dun onai nations into one suid. 

Rule 1. Place the numbers, so that those of tlie eanie 
denomination may stand directly under each other, and 
draw a line below them. 

2. Add the numbers in the loweet denomination together, 
and 6nd how many unils o( the next higher denomination 
are contained in their sum. 

S. Set down the remainder, and carry the unils to the 
next higher denomination, which addupos before, and bo 
on to the end. 

Proof. The method of proof is the same as in simple 
addition. 



i Farthing. 

I Halfpenny. 

I Three Farthings. 



OF MONEY. 

I 4) Farthings make I Penny, d. 

12 Pence I Shilling, s. 

I 20 ShillmgB 1 Pound, £. 



?rf. 


d. 


4,.. 


.. 1 


H . 


9 






Ifi , 




2",.. 


.. 5 


«4,„ 


.. fi 


««,.. 


.. 7 


sa... 


.. s 


WJ 


H 


♦().. 


, 10 


44.. 


.,11 


as... 


..la 



T/ie Pence Table. 



90.„ 7 

96... 8 
H)0... 8 

..9 
110... 9 

20... 10 

SO... 10 10 

32..,n 

140... II 
{^^...l^ 
I50...12 

0156.. .13 



M 



The Ski/ling Ta&Te. 



. 1 OUO... 7 

. 1 10150... 7 10 

. 2 0160... 8 

. 2 10170... 8 10 

. 3 dl80... 9 

. 3 iqi90... 9 10 

. * 020o..ao 

- 4 10210...1O 10 



130... 6 10250...1S J 



TiMiB of We^hig^' 4it. 10 

TROY WEIGHT. 

24 Grains fgr.J.»,»*» make 1 Pennyweight dwU. 

20 Pennyweights 1 Ounce om. 

12 Ouncei 1 PoiAid U. 

GrmiBB. 

24 =s 1 PomyweigliU 
480 =s 20 SB 1 Oanoe 
5760 =s 240 a: 12' as 1 Pooiid' 

By this weight, goldy silver, Jewelsi and pteaovm itones, are weighed. 
It is abo used in ascertsdning toe streagth of liqpiofi^ and moet other 
things of a fine or costly natoire. 

- -.T . r, i ' • 



AVOIRDUPOIS WEIGHT. 

16 Drams fdr»J •••••• make 1 Ounce ox. 

16 Ounces • 1 Pound 7b. 

2S Pounds ••—.••. ••• 1 Qdarter qr. 

4 Quarters, or 1 12 lbs.. 1 Hundred Weight cwt 

20 Hundred Weight ..•••.... 1 Ton ton 

Dnms 

16 s ' 1 Ounce 
^6=s 16 a 1 Penod 
jaaa,a ^H9r» xtS» 4^ 1 Hi»d.wl^ 
573440 s 55840 s 2240 s 80 s 20 s 1 Ton. 

Other DenomnaHoMir^thk Weight. 



A Firkin of Butter ..* Vh 56 



Soap 4.»..«w 64^ or Haraeman's Wt, /S. 14 



A Barrel of Anchovies;^^ 80" 

■ Soap 256 

-Raisfiis .».«• 112 
A Pother of Lead ... eat. 19| 



A Stone of Iron Shot, 



A-Truss of Straw S6 

— — New Hay ... 60 

Old Hay 56 

56 Trusses a Load. 



WOOL WEIGHT. 

? Pounds (lb.) » 1 Clove d^ 

2 Ooves, or 14lb.«..«k.%..... 1 Stone it. 

2 Stone 1 Tod td. 

6 Tods and a half .....•• 1 Wer ^' 

2 Wevs ...••.. 1 Sack so* 

12 Sacks iLast la. 

And^a Pack of Wool ig 12 score^ or 240 pounds. 



so Tabka of Weights, S^c. 

APOTHECARIES WEIGHT, 

20 Grains (gr.) make 1 Scruple sc» or 9 

3 Scruples 1 Dram cfr. or 5 

8 Drams • 1 Ounce' oz. orj 

12 Ounces .,..• 1 Pound lb. or f& 

Grains 

ISO =: 1 Scruple 

60 ss 3=1 Dram 
480 = 24 = 8 = 1 Ounce 
57C0 = 288 = 96 = 12 = 1 Pound. 

The Apothecaries mix their medicines by this weight ; bat buy and 
sell their commodities by Avoirdupois Weight. 

The pound and ounce in this weight are the same as those in Troy 
Weighty but the snudltr divimns are differenti 



CLOTH MEASURE. 

Scinches •••.«• make I Nail nh 

4 Nails .• 1 Quarter of a Yard qr^ 

3 Quarters 1 Flemish £11 P. E. 

-*tot8r§ .•w....:w«--... ! Yard ^ W. 

e Quarters ...^..m.......^:. 1 mncfi Eff • Fr.ls. 

Inches 

«j«iKaii • : ^ 

9=4 = 1 Quarter. 
36 = 16 = 4 =i: 1 Vard 
27 = 12 =3 = 1 Flemish BU 
45 := 20 = 5 = t EpgHsh Eli 









LONG MEASURE. 

3 Barley-corns ^i. r.y> ••• 1 Inch in, 

12 Inches , 1 Foot Ji. 

3 Feet ».... 1 Yard , yd. 

6 Feet 1 Fathom Jath. 

5iYard8 •... i Rod, Pote, or Perch r.|?. 

40 Poles v. 1 Furiong Jur. 

8 Furlongs • 1 MHe 9911. 

S Miles 1 League lea. 



Tables of Weights^ S^c. SI 

Barley C 

3 =: 1 Incli 

36 = 12 = 1 Foot 

108 s 36 =s 3 = 1 Yard 

594 = 198 = 16} =: 5} = 1 Pole 

f3760 ==: 79'20 = 660 r= 920 = 40 = 1 Furlong 

190080 =1 63360 = 5280 = 1760 = 320 =: 8 3= 1 Mile. 

Note, 4 inches make a hand; used only in measuring the hdght of 
horses. — The origin of Long Measure is taken from a grain of Barley, 
three of which, full sized, make an inch. 



SQUARE OR LAND MEASURE. 

144 Square Inches 1 Square Foot 

9 Square Feet ...•••• 1 Square Yard 

100 Square Feet ••• 1 Sq. of flooring, roofing, &c« 

30| Sq. Yds. or 272^ Sq. Feet 1 Square Rod or Perch 

40 Square Rods .•••• 1 Square Rood 

4 Square Roods, or 160 Sq. > , c„.,„»^ a ^.^ ^r t -«-i 
^8, or 4840 Yards ... \ ^ ^1""* ^"^ ''^ ^"* 

640 Square Acres .••••.. 1 Square Mile 

SO Acres •••• • I Yard of Land 

100 Acres •••••M... ••..•• 1 Hide of Land 

Inches 

144 =: 1 Foot 
ia96 = 9=1 Yard 
39204 « 272i = SOJ = 1 Pole 
1568160 B= 10890 = 1210 = 40 r= 1 Rood 
6272640 s 43500 =r 4840 = 160 = 4 r= i Acre 

By this meamire, all things that have length and breadth are measured \ 
aa land, paving, plastering, roofing, titing, flooring, plumbing, glazing* 
&C. Land ia measured by a chain, caUed Gunter's Chain, which is 4 
poles, or 22 yards, or 66 feet long ; and consists of 100 UoJcB. Also It 
of these chains in length, and one in breadth, make an acre. 



^m 



CUBIC OR SOLID MEASURE. 

1728 Cubic Inches 1 Cubic Foot 

27 Cubic Feet 1 Cubic Yard 

40 Feet of rough timber, or > , * ^^ , ^, rp^„ 

50 Feet of hewn ditto ...... \ ^ ^^ ^"^ ^^° 

42 Cubic Feet 1 Ton of Shipping 

By this measure, stone, timber and all works that haya^ leogthy 
braaath) an4 thicknesS) are measure 



WINE MEASURE- 

4 Gills fgl.J 1 Pint pt. 

2 Pints .•...-.. 1 Quart ' gt. 

4* Quarts •..••Av*.«........ 1 jGrallon ^^al. 

IO^OaIIpqs ,•..•.•...•..••.••*•.• 1 Anker oC Brandy .onft. 

18 Gallons 1 Runlet run. 

'i<k2 GttUoos •••••••••• 1 Tierce fi^* 

•S Tiereesy or 84 Gallons. 1 Puncheon ,;f^^' 

63 Gallons 1 Hogshead nhd, 

2 Hogsheads.. 1 Pipe onJButt p, 

2 Pipes 1 Tun t. 

Finis 

2 = 1 Quart 

8 = 4 =s 1 Gallon 

336 =s 168 = 42 = 1 Tieice 

,304:= 253= 63 = 11= 1 Hogabead 

S72=: 336 = .84 = 3 = 1|= 1 P^cbeon 

1008 5= 504 = 126 = 3 = 2= 1*= 1 ]f4pe 
2016 = 1008 = 252 = 6=4=3=18 = 1 Tun 

A Taa pf Wioe as 18 cwt Avoirdupois. The Wine gi^ii is 231 
•uMc inches. By this measure all kinds of spirits, as weu ,a4 Cfdcr, 
mead, rinegar, dU, honey, &c. are measured. 

N.B. The Pipe varies in different wines-^ihus Claret has 126 gallons ; 
Maddra, 110; Vidonia, 120; Sherry, 130; Port, 138; I&bon, 140 
gallons, &c. 

ALE ^ND BEER ME ASUJUB. 

2 Pints (pt.J 1 Quart jt. 

4 Quarts 1 Gallon gal, 

9 Gallons .•.•..•••• 1 Firkin* nr. 

2 Firkins 1 KHA^tkia M- 

2 Kilderkins • •.••• 1 Barrel Jtar* 

leBarrel and ^ or54 gallons. ••... 1 Hogshead hkd. 

2 Barrels , i'FuncIieon pun, 

2 Hogsheads 1 feutt but. 

2 Butts 1 Tun t. 

Pints 

2= 1 Quart 

.9 s 4= 1 Gallon' 

rt^ 36= 9*= 1 Plrkiii 
144= 7'2s 18 » 2 =*1-K]lderiiin 
288=144= 36= 4 = 2f=l Barrel 
432 = 216 = 34 = 6= 3 = l|s: llV>g*head 
$76 = 288 = r2 = 8 = 4 = 2= 1*=. 1 JPnnfsh^on 
864 = 432 = 108 = 12 =6 = 3=2=1^= 1 Butt 



'* Custom formerlv fixed 8 gallons of Ale to tihe.i^ii)km,:W)4§tff4^ 
of Beer ; but the distmction is now abolished, mad at present w fifkia 
ifoth for Ale and Beer, contams 9 gallons. 



TMes ^Wi^htii ^c. tS 
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DRY MEASURE. 

2 Plots fpij , 1 Quart gL 

2 Quarts ....^ 1 Pottle pot. 

2 Pottles » ,... 1 Gallon traL 

.2 Gallons «•• .^^•••« 1 Peck &. 

4 Fficks..*.*. »• •« 1 Bushel w. 

4« Bushels. •• 1 Coom co. 

2 Cooms, or 8 bushels.. I Quarter ^r. 

4 Quarters ••.••••.«• «... 1 Chaldron* ch. 

5 Qiiarters«......« 1 Wey or Loadwey. 

S-Weys 1 Last 

nnts 

8 «= 1 Gillon 
16s: .2=3 iPeck 
64 s 8= 4 s iBoshel 
■ 256 s 32 s 16 s 4 s 1 Coom 

51.2 s 64 » 52 s 8 s 2 s 1 Quarter 
2560 sr= 320 a^ 160 »r 40 s 10 s 5 s i Wey 
5120 s 610 >B 320 ST 80 s 20 s 10 s 2 s 1 Last 

This measure is appliid ta all dry goods ; as Com, Seeds, Roots^ Salt, 

N. B. In the purchase of Coals, 3 bushels are 1 sack, and 12 sacks or 
S6>hiishels, 1 chaldron. 



TIME. 

60 Seconds ••• ••••»•••• 1 Minute mi. 

60 Minutes ..••.•••• 1 Hour ho. 

24 Hours • 1 Day ^a. 

7Days...» , 1 Week tok. 

4 Weeks ..•••• ..» 1 Month mo, 

13 Months*,! day, 6 ho. or"} 

12 Calendar Months, — orV ...... 1 Year ^r. 

52 Weeks , ,\ 



Seconds 

60 s 1 Minute 

3600=. ,60=: I Hour 

86400 » 1440 ss 24 s It Day 

60480Q tB= lOOao ss 168 s 7 s 1 Week 

; 2419200 e=r .40320 = 672 s 28 -= 4 s l Month 

131537600 s 525960 = 8766 s 365is 1 Year. 

To know the days in each month, observe ; 
Thiity 4sys hath September, April, June, and November, 
JFebruary hath twen^-cHght alone ; all the rest have thirty one ; 
•Except m Leap Yeai^, at which time, February's .days are tveofytniae. 

f 

* IaJUmdo&-36 Bushete make » Chaldroo. 
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Additum of Monej/. 



EXAMPLES IN ADDITION of MONEY. 



£. «. d, 

0) 24 4 7 

16 7 3 

42 5 6 

15 9 8 

73 6 4 



Sim ••• 


207 15 


9 




183 11 


2 


Proof... 


207 15 


9 



£. », d, 
(«) 37 7 4 
29 4 8} 
51 12 11 
14 7 5i 
60 15 6| 
92 3 10 



S85 11 


94 


S48 4 


5* 


885 11 


91 



£• s* d. 



£. «. 



W 174 19 llf (*) 157 15 4f 
26 15 4| 375 10 8 
3 7t 



43 

69 13 bi 

36 7 10} 

28 9 S| 

369 9 7 

194 9 7| 

369 9 7 



39 12 11| 
4 16 lOf 
700 
73 19 lOf 



1351 15 


n 


1194 


4| 


1351 15 


ii 



£. «. 


d. 


£. 


9. 


<i. 


£. 


», 


d. 


£. 


s. d. 


W 72 3 


7 


(«)27 


3 


7 


(7)76 


7 


4 


(8)37 


4 7 


44 4 


3 


98 


7 


4 


54 


3 


7 


19 


7 8 


73 7 


8 


35 


5 


5 


32 


9 


3 


70 


3 9 


26 9 


2 


73 


9 


8 


12 


8 


4 


59 


6 7 


94 6 


9 


85 


8 


6 


34 


7 


7 


46 


9 8 


57 5 


2 


42 


6 


3 


56 


8 


2 


39 


8 9 


67 4 

■ 


3 


87 


8 


9 


99 


4 


6 


68 


8 8 


£. «. 


d. 


£. 


a. 


d. 


£. 


t. 


</. 


£. 


s, d. 


(•) 42 16 


7 


(") 57 


12 


llf 


(11) 74 13 


n 


(1*) 98 17 6 


3S 2 


H 


71 


17 


4 


63 


4 m 


24 13 11} 


73 5 


10 


98 


5 


2i 


79 


6 


5 


37 


7 8 


98 15 


H 


35 


13 


6 


42 


15 


2i 


45 


18 10} 


32 17 


% 


79 16 


H 


57 12 


8 


78 


13 4} 


14 5 


26 15 


^k 


98 


8 


^f 


94 15 8} 


S6 8 


^k 


30 19 


11} 


98 11 


A 


34 


2 6} 


42 18 


6 


99 


6 


2 


20 


3 


6 


18 


18 8 


£. *. 


<f. 


£. 


«. 


<i. 


£. 


«. 


d. 


£. 


9, d. 


(«) 74 14 


7* 


(") 37 15 


7} 


(«) 47 


14 


4* 


(16) 73 


19 101 


41 5 


4 


15 


8 


*f 


26 


16 


2 > 


16 


8 7 


26 2 


11} 


91 


4 


2t 


91 


12 


8* 


29 


4 4} 


13 6 


8 


38 12 


11 


52 


9 


3 


61 


3 11 


69 12 


4* 


82 


15 


8 


13 


3 


7f 


42 


9 7| 


9€ 8 


10 


24 


3 


*4 


34 


5 10) 


94 


2 6 


87 4 


31 


79 


7 


85 15 


•4 


38 


7 9^ 


38 17 


7} 


33 


2 


9} 


68 


7 


6i 


55 


6 10 


55 5 


4 


66 19 


10^ 


89 


9 


Z 


87 


14 4} 



Adiaion of Mmu^. 



:>y) n 13 114 

34 5 7i 

5t 7 9 

78 19 8 

90 1 4 

87^4 7\ 



£, 9, d. 


£. t. d. 


W) 93 16 10 


0»)41 7 4 


^ 37 4 8 


35 11 7 


\5 3 9i 


78 14 9 


61 7 7} 


J4 16 6} 

62 19 ll| 


46 12 11{ 


89 13 5i 


27 17 Si 



£. «. 


d. 


W 27 13 


4i 


53 9 


1 


29 8 


3X 


16 3 


71 


91 17 


5I 


35 li 


2 



£» u d, £. 9, d, 

0) 792 4 7i (P) 714 12 7J 

484 7 4f 268 14 1 

176 13 2} 314 11 4f 

36a 17 l| 672 16 6| 

251 12 6} 485 19 S 

640 18 9) 141 13 d{ 



£. s. 


d. 


(«) 147 13 


H 


216 19 


4 


371 12 


sx 


498 4 


^1 


137 13 


5} 


582 17 


81 





£. », d, 

(«*) 714 16 8^ 

241 18 3 

376 13 llf 
662 19 
927 17 

153 15 71 



O^ WEIGHTS Asu MEASURES. 



Troy Weight. 



Ibf. OS- dwlfl. OS. dwti. gra. 

■> 11 11 19 W 6 16 10 

10 6 5 8 10 18 

8 4 11 5 5 16 

9 2 12 3 15 12 
7 3 8 9 14 9 
5 7 13 2 3 7 



53 8 



Ibf. OS. dwtt. 

(») 5 9 13 

6 7 6 
8 3 15 

7 8 7 
3 11 9 
6 10 4 



os.dwti. gra. 

(») 3 11 15 

4 5 3 

6 13 10 
2 19 2 

7 6 12 
9 14 16 



Avoirdupois Weight. 



lOBl CWU. 


qr. 




ewU. 


qr. 


Ibf. 




lbs. 


OS* dnu 


cwU. 


qr. 


lbs. 


*^6 13 


1 


(«•) 


16 


1 


15 


(«) 


18 


13 5 


(M) 3 


1 


8 


7 6 







14 


3 


7 




13 


9 8 


6 


2 


9 


5 8 


,3 




12 





6 




15 


11 13 


2 





7 


8 9 


2 




15 


2 


5 




11 


10 2 


5 


3 


5 


9 11 







18 


1 


13 




12 


8 7 


4 


3 


6 


4 15 


3 


1 


10 





12 




10 


4 8 


3 





4 



42 4 

-- 1 



tB Tabks of WeightSy ^c. 

Apothecaries Weight* 

lbs. ox. dn. ox. dn. scr. lbs. os. dra. dn. ser. gr. 

(«) 6 10 7 («) 5 5 1 (») 5 10 3 («) 1 1 1« 

856 432 397 30 11 

484 9 6 266 425 

5 11 5 642 050 71 16 

692 320 4 11 3 62 10 

973 771 382 209 



42 



Cloth Measure. 

yds. qrs. nh. E. E. qn. nit. F. B. qn. nk. qre. nli, io. 

W 16 3 a (*) 10 4 3 C») 7 1 2 W.2 3 2 

IS 01 16 SO 620 62Q| 

19 2 14 2 2 1 1 1 l| 

?5 1 3 12 2 3 3 11 3 l| 

32 22 722 802 982 

21 31 810 923 230f 



134 



Long Measure. 



mis. far. po. lea. mU. fur. jdi. feet io. feel in, ^ btr. 

(«) 10 7 10 («) 18 2 1 («) 18 2 7 W 11 3 1 

16 38 17 11 3716 350 

12 6 9 13 5 32 8 24 7 2 

15 4 16 16 1 6 45 1 11 3 9 

20 2 13 72 2 7 61 2 10 70 8 2 

19 7 39 16 1 4 12 1 9 10 4 1 



94 7 15 



Land Measure. 



ao. 


r. 


po. 




ac. 


r. 


po. 




ao. 


r. 


po. 




ac. 


r. 


po. 


(«) J 2 


2 


11 


(«) 


16 


3 


19 


m 


8 


1 


15 


(«) 


9 





9 


16 


3 


15 




12 





7 




9 


2 


10 




8 


2 


7 


24 





25 




13 


1 


18 




1 


3 


16 




7 


1 


8 


19 


I 


18 




16 





10 




1 


3 


13 




5 


1 


6 


30 


3 


32 




15 


2 


16 




2 


2 


20 




3 


3 


10 


16 


2 


8 




16 


3 


30 




6 


1 


30 




6 


2 


5 



119 1 29 



Ompound AddMmt. 



«7 



Wine Measure. 



pip. blidt. gll. 


Ions bbdf . g«l. 


hbdfl.gal. qti. 


»•>. 


qti. pU. 


(*») 10 1 


8 


(»•) 16 


1 12 


(") 3 11 1 


(M) 9 


1 1 


6 


9 


24 


2 10 


2 5 2 


7 


2 


8 1 


JO 


36 


11 


4 7 


5 


1 


12 1 


16 


18 


3 U 


6 9 3 


10 


3 1 


16 


20 


17 


2 29 


5 16 2 


8 


2 


8 


18 


9 


1 30 


4 20 1 


9 


1 


61 


18 
















^le and Beer Measure. 






lilMif.gal. 


qU. 


bar. 


iir. gll. 


fir. gal. pti. 


bti. bbdt. gal. 


(») 7 16 


3 


(M) 8 


3 8 


(W) 16 8 7 


(M) 3 


1 30 


10 7 





9 


1 7 


21 7 2 


2 


16 


15 9 


2 


7 


5 


34 5 5 


7 


1 35 


24 14 


1 


6 


1 6 


18 4 6 


8 


1 10 


8 21 





5 


2 4 


27 8 3 


9 


1 8 


9 35 


3 


10 


3 9 


16 2 4 


5 


4 


74 50 


1 




■ 









Dry Measure. 

eba. bai. pks. qrs. bas. pka. bus. pks. gal. lis. we. qrs. 
(W) 31 12 3 (") 10 7 3 (W) 6 1 1 («•) 3 1 4 



21 


18 


1 


11 





1 


5 


2 





2 





2 


35 


13 


2 


15 


5 





4 


3 





9 





3 


42 


14 





8 


6 


2 


3 





1 


6 


1 





17 


10 


2 


7 


3 


1 


2 


2 


1 


5 


1 


2 


21 


35 


S 


9 





3 


1 


1 


I 


4 





4 



169 32 



Time. 

yrs. mo. wks. mn. wks. da. wks. da. bo. 
(«) 6 3 2 W 11 2 6 («) 6 6 18 



8 s4 

9 12 
7 7 
6 12 
4 8 



3 
1 
2 
1 



13 

21 

6 

5 



3 
1 
2 
3 



5 

4 
3 
5 



8 

9 
7 
8 



5 

4 
3 



6 

23 
12 
14 



2 20 



ho. niin. sao. 

(•*) 5 30 11 

6 45 18 
. 3 59 20 

2 16 31 

7 28 59 

8 19 12 



42 10 



C 2 



I 



S8 Cwipoiind Addiltott. 

MISCELLANEOUS QUESTIONS. 

(■^1. Suppose the rent of my house 100/. per annum, poor's 
rates, ISi, 10/,; window and house lax, 121. I5i.; other 
taxes and rales, 10/. 5^. ; what is the whole sum P 

^>is. 138/. lOi. 

f") A gentleman's steward received for rents of'.A. 
210/. S*.; of B. 169/. 17*.; of C. 150/. J5s. ; of D. 260/. 12*.; 
of E. 300/. lOs. ; and of F. 75/. 16s. 6^ ; what was the nhale 
8um? ^ns. 1167^. 16».6«i 

'*'! In taking an account of debts owing to me, I find thai 
Mr. W. owes me 16/. 17*. ^d. ; Mr. X. 27/. i5s. S{d. ; Mr. 
Y. III/.; Mr. Z. 77/. 17s. 9d. ; and there are other small 
sums amounting to 35/. 12«. S^d. ; what is the whoie sum ^e 
to me ? ^ns. 269/. S*. 0^. 

{"*) Paid the carrier for the following freights ; viz. bops, 
t2cwt: 2 <]Ts. lOlb.i wool, 5 cwt. 2 qrs. ; teas, 1 ow(. 
2qTB. t41t^. ; sugarii, 10 cwt. 1 qr, lOlb. ; and sail, weighing 
2 qrs. SI Iti, ; for how much weight was he paid ? 

-4ni.30cwl. 2cir8.271b. 

<" ] Just received 4' parcels of clothi— in the first parcel, 
130 yds. 3 qrs. 2nls. ; in ihe second, ]20j'ds. 1 qr. Inl, ; 
in the third, 99jdB.: and in the fourth, S05 ;ds. 3 qrs. 
how many yards in the i parcels i Aits, 676 yds. 2 qrs. 

(71) Paid the following billa for the repairs of my house, 
the mason's, 11. 3i. 6d. ; the bricklayer's, 9/. 8s. Id. ; the 
carpenter's, 12/. 13s. \0d.\ and the painter's, 15/. \5s,; 
what did ihu whole of the repairs lie tne in ? 

^ns. 45/. 0*. Ud. 

(") The measurement of my Leasows estate is as follows ; 
vis. the site of the house, eardea, and fold, 1 acre 3 roods 
20 poles; the great orchard, 12acres 2 roods 12 poles ; the 
little close, 4 acres 3 roods; the arable land, 30 acres 1 rood 
1 9 poles : the meadow land, 53 acres 2 roods 30 poles ; and 
the wood lands, & acres 2 roods ; how many acres in the 
whole ? j4iia. 108 acres 3 roods 1 pole. 

l"l A farmer sold at market, wheat to the amouat of 
IH/. 6*. id.; barley, 12/. 6s.; beans, S/. 8;. Qd.; oats, 
13/. 15«. id.; and turnip seed, 10/. IBs. td.% what was the 
whule amount ? Am. 64/. 14^. 8rf. 

("> Bought goods at Birmingham to the amount of 
560/. 15*. 6d.i paid packing iind porterage, ]/._ 10*.; 
curriage, 2/. 6^. &d.\ expt^niies uf journey, 3/. 3*. 6<&; 



hcurnage, 2/. 6*. 8a.; expanses of journey, 3/. Si. 6a.; | 
wHat did the goods stand me in '. Atis. 568/. Or.-SMH 



(89) 



COMPOUND SUBTRACTION is Ae method of find- 
ing the difference between any two given numbers of dif* 
ferent denominations. 

iluLiE Ist. Place the less namber under the 'j^reater, 
SO' that the parts which are of the same denomination 
may stand directly under each other; then beginning 
at Che right hand, subtract each number in the lower line 
from that above it, and set down the remainder. 

2od. When any of the lower numbers are greater than 
tht. um>er^ increase the upper number by as many as make 
one csT the next higher tlenoroiDation, from which take the 
lotrer mnnber ; set down the difierenee, and carry one to 
the next number in the lower fine, which subtract from that 
above it, In the fiame manner as befoVe. 

jProof* .As in integers. 

Examples. 

From 0) 12 9 ej W 27 12 F| («) 19 l6 T} 

fake ,.. 8 5 4} 13 4 3{ 4 16 9^ 

i^uns 4 4 2| 

Proof 12 9 6} 



£» 8» a. 
(♦) 126 17 8| 
113 12 3^ 



£, 9. d, 

C?) 4*72 16 81 
397 15 2J 



£• 9, d. 

.(") 345 2 4 
. 186 12 8^ 



( 


:«) 27 12 
13 4 


n 




14 8 


6§ 




27 12 


9} 


(«) 


£. 9. 

473 14 
251 8 


d, 
4 








(•) 


£. 9, 

126 18 
86 17 


d. 








m 483 16 
297 8 


d. 









14 13 


9| 


19 10 


ti 


(•) 276 10 
134 8 


d, 

3 




£. 9. 

(») 714 18 
276 4 


d. 






0«)247 3 
185 17 


d. 

4 





so 



Ctm^ound Subtraction. 



£. 9, d, 

(") 74 4 5 
16 8 9^ 


£. 9, 

0*) 9 11 
3 15 


d. 
5 


(15) 

m 

m 
m 

1 


£. 9. 

22 8 
15 12 


d. 
4 
?i 


£. 

(!•) 8 
7 : 


s. 

9 

L3 


d. 

6 
7* 


£. 9. d. 

07) 10 10 10* 
9 10 10} 


£. 9. 

(1«) 8 
2 


d. 

3 


£. 9. 

15 15 
15 


d. 

0} 


£. 

(«) 7 

4 


9» 

7 
9 


d. 
9 










BoiTOwod t 


£. 9. d. 

. (») 365 16 8} 

50 9i 
id at 20 10 
rerent 30 15 6\ 
nes. 37 10 8 
100 

50 12 10 


Lent 

Received 
at differei 
timet. 

Remains... 


£. 

(«) 500 


9, 




d. 







Pa 

difl 
til 


120 6 

t 50 9 

It 36 12 

100 

50 10 

75 16 


8 
4 

6 


6 


trtdd in au ., 


>••••••• Z07 


■9 ;rx 


»■• 






Remainf on 


paid... 76 


6 11 


1 ••• 















Op weights and MEASURES. 

Troy Weight. 



lbs. oz. dwU OK. dwt. gr. 

(W)30 7-8 («*) 12 7 16 
9 8 12 5 10 18 



20 10 16 



lb>. oz. dwt. oz. dwL gr. 

(») 15 8 6 {») 8 13 9 

10 11 4 7 17 



Avoirdupois Weight. 

tons cwt. qr. cwt. qr. lbs. lbs. oz. dr. 

(») 13 7 2 W 17 1 17 (») 25 3 12 

8 12 3 7 1 27 16 11 5 



owL qr. lb. 

(») 5 2 IS 
4 2 20 



4 14 



Compound Svbtraetion. 81 

Apothecaries Weight, 

lb«. oz. dr. OK. dr. sor. lbs. ok. dr. dr. tor. gr. 

(M)13 5 6 (») 9 7 1 (W) 9 3 4 C«*) 1« 2 15 
O 8 . 7 5 2 2 6 6 1 5 17 

12 8 . 7 



Cloth Measure. 

yd. qr. nf. E.£. qr. n1. F.E. qr. nl. qr. nl. in. 

C») 16 3 1 (») 10 3 2 (») 7 2 1 (») 8 1 IJ 
8 1 3 5 2 5 2 2 7 2 Uj 

.81 2 



XoTt^ Measure. 

mi. for. po. lea. mi. far. jd. foet in. feet in. b. oo* 

(»)«4 3 7 W 19 2 5 («) 18 1 4 («) 13 5 2 
17 5 29 9 7 1 2 11 8 7 

6 5 18 



Z.an£? Measure, 

mat. r. po. aor. r. po. aor. r. po. aer. r. po. 

W 24 2 20 (**) 16 3 13 («) 18 1 12 W 12 3 16 

^130 803 10 2 18 2327 



19 SU 



Wine Measure. 

pip. bd. gal. tons bbd. gal. bbd. gal. qU. gal. qls. pis. 

(«»)24 1 18 («) 14 1 10 («) 8 4 3 (»•) 36 2 1 

_J2 10 7 2 ^ 5 12 29 3 
12 1 8 



Ale and Beer Measure. 

hlidf. gal. qU. bar. fir. gal. fir. gal. pU. bts. bhd. gal. 

(")12 11 2 (M) 16 2 5 CM) 19 5 5 W 14 3 53 
7 24 3 9 3 2 9 8 7 8 50 

4 40 P 



Dry Measure. 

oba. but. pkf . qrt. bus. pks: ^os. pks. gaU Its. wyi* qrs. 

(»») 15 16 3 (W) 18 1 (W) 13 1 CM) 11 1 3 

8 25 5 4 2 7 2 1 7 4 

6 27 3 ;^ 



Time. 

jtu mo. wks. mo. wks. djs. tvks. djs. bo. ho. mi. see. 

(4»)12 12 1 C«*) 2 2 C«) 3 6 11 C«) 23 59 29 
7 5 3 13 6 2 23 11 10 59 

5 6 2 



I 

I 



I 



ViSt Compound Subtraction. 

MISCELLANEOUS QUESTIONS. 
(M) From 100^. take 99l. 19*. llfrf., what remaing? - 
y4ns. 01. Ot. Old. 
(") Taie H-6^. 1 Is. gjrf. from 1501. Ant. SI. 8s. SM. 

m Subtract 372/. 12*. 8^. from 123/. 1 Is. 7|rf. 

Ans. 501. 18*. lOJrf. 
(°^ How much does 50 guineas exceed 25l. lOs. 6|(/.? 

Ans.26l. 19s. Sid. 
("} What is tile difference between 30/.and lOguineu? 

Alts. 101. li. 

t^J If I have a bill to pay of 71. 17s. 6d., aod I delivw 

a 10/. bank-note for that purpose, what chauge ought I to 

receive ? /ins. Si. 2s. 6d. 

A person sends a nolo of 20/. to diecharge a bll), 

and receives in change 4^ 14*. 6d., what was the bill? 

Ans. ISi. St.ed. 
A servant's wages are 12 guineas per year, and 
having received in part 7/. 1 9s. 6d., what remains due ? 

Aus. 4/. 12*. 6d. 

.<") Borrowed of my friend SO/., and paid in part 

S7/. Bs. Sd., how much remains to pay ? Ans. I2f. Hs. 4rf. 

For ray estate which is 500/. per year, I pay rates 

and taxes to the amount of 561- , what is my clear income ? 

Aim. W4/. 

') Bought 24 yards uf muslin, out of which I sold 

two dreaseg of 8 yds. 2 qrs. 2 nls, cacli, wliut quantity fiaye 

I left ? Ans. 6 yds. 3 qrs. 

(") The great bell at Oxford weighs 7 tons 1 1 cwt. 

S qrs. 4 lb., and that at St. Paul's, 5 tons 2 cwt. I qr. 22 lb., 

how much does the former in weight exceed the latter ? 

Ans. 2tons 9cwt. 1 qr. 101b. 

P>1 A youth has served B yrs. 3 mo. 2 wks. 5 days of 

hh 7 years apprenticeship, how much longer has he yet to 

serve ? Ans. 1 yr. 9 mo. 1 wk. 2 days. 

('") Borrowed of A. B, 2,000i., and paid at 3 different 

times 500/. each, and at another time 265/., what remains 

due? ^rw. 235/. 

1") Between the towns A. and B. there are two roads, 

the one measures 16 miles 2 furlongs 10 poles, and the other 

14 miles 7 furlongs 99 poles, what is the difference ? 

Ans. 1 mile 2 i'urlongs 1 1 pole*. 
("> Purchased 3 pipes 46 galls, of wine, and sold 1 pipe 
and 120 galls, (allowing 136 gallons to the pipe^ I de mand 
Ihe quantity that remBiaa ? Ans. 1 pipe 62 "'^™ 



1 
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COMPOUND MULTIPLICATION is the method of 
finding what any given number, of diflerent denoininationsy 
will amouoft to, when repeated any proposed number of times. 
I. When the multiplier does not exceed 1^. 

BuLE. $et the multiplier under the lowest denomination 
of the multiplicand, multiply separately each, figure of the 
muUiplicaoa by the multiplier, and carry the several pro* 
ductSy as they occur to the next higher denomination. Set 
down the several remainders, and carry the integers to the 
next product ; with which proceed as before. 

Examples. 

Mulu'ply <0 21 2 8f (2) 42 10 4^ (') Ssi 



8 



by 



£. 



3 



4f 



42 5 5 



127 11 OJ 1417 14 3 



d. 



£, i. 



<^) 16 5 8 W 9 10 



d. 
6 



£, ». 

(6) 13 8 



d. 

7 



£. s, 
(7) 10 12 



d. 

71 



£. 9, 
W -. 19 



6^ 



£m 8m dm £, S, d, £* Sm (f. 

(9) -. 17 9| (10) . 14 5x (11) « 18 IQI 
10 11 12 



(i») 2 lbs. at 5s. 6d. per lb. 
(w) S yds. at 45. lOi.per yd. 
(14) 4 ells at 6s. 2d. per ell. 
(^^) 5 pair at 3s. 9d. per pair. 
(1^ 6 doz. at 8^* 5d. per doz. 
(") 7 hhds. at Us. 6d. pr. hhd. 
<^«) 8 lbs. at 12*. 9d. per lb. 
<*•> 9 cwt. at 13«. Id. per cwt. 



(**) 5 tons at 1/. 4*. 6d. per 

ton. 
(«0 6 hhds. at 21. 3s. 4i. per 

hogshead. 
C*2) 7 galls, at 51. 2s. 4c?. per 

gallon. 
C«3) 8 qrs. at 1/. 6s. 3d. per 

quarter. 
(^^) 9 bushels at 1/. 1*. 9d. per 

bushel. 
(«!») 10 lbs. at 2Z. 11*. 8c?. 

per lb. 
(a«) 11 dozen at 3l. I3s. 9d. 

per dozen. 
i^ 12 cwt. at 5/. 1 6s. 1 lif. per 

cwt. 
5 



S4 Compound Multiplication. 

II. If the multiplier exceeds 12> multiply by any two 
numbers which, multiplied together, will make the same 
number. 

i'^ 16 lbs. at 7s. 6d. per lb. (^) 24> ells at 3/. 4^. 8i. per ell. 

4 3 



1 10 9 14 

4 8 



6 77 12 



(^) 16 bushels of barley, at 10s. 6d. per bushel ? 

^ns. SL Ss. Od. 

('') 18 yards of satin, at 12^. S^d, per yard? 

^m. lU.Ss,9d. 
(39) 20 gallons of ale, at 2s. 6d. per gallon f 

^ns. 2/. 10s. 0(/. 
(^^) 32 lbs. of tea, at Ss. 6d. per lb ? y^/is. 13/. 12s. Oe/. 
(34) 35 bushels of oats, at 5s. 6d. per bushel ? 

y^ns. 9/. 12s. 6d. 
W 36 ells of Holland at 5s. 10|(/. per ell ? 

y^;?s. 10^. 12^. Sd. 
(M> 48 gallons of porter, at Is. 8^. per gallon? 

^ns. 4/. Os. Od. 
(37) 60 reams of paper, at 2/. 6s. per ream ? 

^ns. 138/. Os. Of/. 
(^8) 72 ells of dowlas, at 2s. S^d. per ell ? ^ns. SI. 6s. 6d. 

(39) 84 lbs. of candles, at Is. If^/. per lb.? Ans.U. 16s. 3i/. 

(-»<)) 96 qrs. of barley, at 4/. 14s. 6c/. per qr. ? 

^ns. 453/. 12s. Oe/. 

W 100 lbs. of butter, at Is. 9\d. per lb. ? 

^ns. 8/. 1 9s. 2«/. 

(^3) 108 cwt. of cheese, at 3/. 19s. 6i/. per cwt.? 

Ans. 429/. 6s. Oe/. 

W 120 pair of shoes, at 9s. 6d. per pair ? Ans. 571. Os. Oe/. 

(«^) 121 lbs. of tobacco, at 5s. U^d. per lb.? 

^/is. 36/. Os. Hid. 

W 132 qrs. of wheat, at 5/. 7s. per quarter? 

Ans. 706/. 4s. Od. 

(4«) 144 yards of cloth, at 3s. 9|(/.per yard? 

^i2s. 27/. 6s. Od, 



CcnqKimd Multiplication. SB 

III. If no two numbers can be found whose product 
will be equal to the given quantity, multiply, as before, 
by the numbers that come nearest to it ; to tnis product add 
that of the first line multiplied by the quantity remaining ; 
the sum of these will give the answer. 

When the quantity of ^, i, or f , are required, take parts of 
the given price, and add to the former work. 

<^7) 26 yds. at 5s. Sjd. per yd. (♦«) 29} lbs. at 4/. Ss. Sd. per lb. 

5 4 

1 8 6i 17 14 

5 7. 



2 8f 123 18 
5 8| f 4 8 6 
J J 2 4 3 



^7 8 5 1 2 If 

.£131 12 lOf 



:^ 



W 29 firkins, at IL 7s. 9d. per firkin > Ans. 40/. 4^. 9d. 

W 31 yards, at 11*. lOd. per yard I Ans. 18/. 6*. \0d. 

^0 34 ells, at 105. 4f^. per ell ? Ans. 171. I2s. 9d. 

(^^) 37 puncheons, at 9/. 8*. 6d. per puncheon ? 

Ans. 348/. 14*. 6d. 

(^) 41 firkins, at 21. Is. %d. per firkin > Ans. 851. Ss. 4</. 

(^) 43 yards, at 12*. Sd. per yard ? Ans. 27/. 4*. Sd.. 

(") 46 ells, at 16*. 4|rf. per ell? Ans. 37/. 13*. Sd. 

(^ 51 puncheons, at 11/. 11*. per puncheon? 

Ans. 589/. 1*. Od. 

(^7) 93J butts, at 3/, 1 1*. Sd. per butt J Ans. 333/. 7*. Hd. 

(^) 99f acres, at 3/. 19*. per acre ? Ans. 393/. 19*. 6d. 

m 103| firkins, at 3/. 4*. per firkin ? Ans. 332/. 0*. 0^. 

m 111} gallons, at 1/. 7*. 6d. per gall. ? Ans. 153/, 13*. l^d. 

(61) 124J butts, at 4/. 6s. Sd. per butt ? ^«*. 538/. 8*. 4//. 

W 135| acres, at 4/. 10** per acre ? -rfn*. 609/. 15*. Od^ 

m 136} firkins, at 4/. 8*. per firkin? Ans. 601/. 14*. 0(/, 

(64) 14,71 gallons, at 1/. 12*. 6d. per gallon ? 

Ans. 240/. I*« 10|</. 



30 Cmnfmnd MuU^^OkatHm: 

Or WEIGHTS and MEASURES. '. 

Traj/^ and Apothecaries Weight- j 

lU. Of. 4wls. OS. dvU. fr. lU. o«. dr. '. db.' Mb grJ 

C»)8 4 7 WS 6 3 («)4 2 3 («> ^ .« 6. 
2 3 4.5 



16 8 14 



iVW 



Avoirdupois Weight* 

tons. cwU. qni. owU. qrs. lbs. lbs. oz. dr« owls. qrs. lbs. 

(M) 5 7 2 (»•) 8 2 10 (71) 4 5 7 ('«) 8 3 12 



X^ 8 



32 5 



C/o^A Measure. 

jds. or*, nis. E.E. qrs. nls. F.E. qrs. nls. yds. qrs. nis. 

(7»)10 3 2 (M) 6 1 2 ('«) 8 Wl2 1 « 
10 11 12 2 



108 



Long and Land Measure. 

tnts. foV'. po. yds. ft. in. ft. in. b.co. acr. r. po. 

(W) 12 8 12 C7«) 8 2 7 (7»)9 11 2 (W) 24 3 22 
3 4 5 6 .. 



37 1 36 



W^iwff, Ale^ and Beer Measure. 

tuns. hhds. gaK lilids. gal. qts. bar. fir. gal. fir. gal. pts. 

m 12 1 2 (82) 9 2 3 (M) 11 3 2 (W) 15 8 7 

7 8 9 10 



85 3 14 



Dry Measure. 
oba. biM. pks. qrs. bus. pks bus. pks. gal. la. wys. qrs. 

(») 7 30 2 (8«) 9 7 3 (87) 16 3 1 W 24 1 4 
11 12 2.3 



86 11 2 



Time. 

vrs. mo. wks. oio. wks. da. wks. da. bo. bo. min. sec. 

C»)''l7 12 3 (»•) 23 3 6 (") 12 6 23 (««) 23 6 59 
4 5 6 7 

71 12 



MISGBLLANEOUS QUESTIGKS. 

,<0^ If 1 cwt. of cheese cost 9k ^.Qd. what will S6 cwt. 
CO«t ? ^ Am. 80/, 2s. 

C^> Botiglit 1 cwt. of tobacco for 16 gaineas, 1 demand 
the worth of 48 cwt. ? Ans. 806/. 8i. 

(^) Gave 2/« 5«. for 1 piece of cloth, I demand the worth 
of48piece8? Ans. 108/. 

C^ If a servant's wages be ?s. 9d. per week> what is that 
per year? Ans. 20/. Ss. 

(^) Bought a gallon of wine for 13^. 9d. what will a pipe 
(containing 126 galls.) come to at that rate? 

Ans. 86/. 12^. 6d: 

(^) If I lav up half a guinea per day, what will it amount 
to in a year? Ans. 191/. 12^. Qd. 

(^) If 1 lb. of cheese cost 6\d. what will 1 hundred 
weight cost ? Ans. Si. Os. Sd. 

0^) Gave 11^.64^. for a ream of paper, I demand the 
price of 108 reams ? Ans. 62/. 2f« 

(><>') If 1 ell cost 6s. Sd. what will 63 ells cost ? Ans. 21/. 

(^^) Bought 1000 gallons of oil at 9^. per gallon, what 
did it cost me ? Ans. 450/. 

(^03) Sold a quarter of wheat, at 9^. lid. per bushel, 
what did I receive for the 8 bushels ? Ans. Si. I9s. ^d. 

(loj) What will 1 cwt. of sugar cost, at ll|rf. per lb. ? 

Ans. 51. Is. Aid. 

^^^^) If my income be 1/. 185. Qd. per day, what is that 
per year? Ans. 702/. 125. 6d. 

(106) Bought 1500 feet of deal, atlW. per foot, what 
did it cost roe ? Ans. 681. I5s. 

(107) Gave 25/. per acre for 200 acres of freehold land, 
what did the estate cost me ? Ans. 50001. 

(106) Suppose a person to clear by trade 392/. per year, on 
an average, for 50 years, what would be the amount? 

Ans. 19600/. 

(10.') If a person travels, on an average, 12 miles per day, 
how many miles would he travel in seven years ? Ans, 30660 

(110) "What is the weight of 6 bars of silver, each weigh- 
ing 3 lb. 10 oz. 8 dwts. 16 gr. ? Ans. 23 lb. 2oz. 12dwt3. 

(111) What does the painter charge for 1000 yards, who 
is paid 6|«/. per square yard ? Ans. 28/. 2*. 6d. 

(112) What sum was divided among 24 brothers and 
sisters, so that each had but 833/. 6s. Sd. ? Ans. 20,000/. 

("5) Bought 120 gallons of cider at 1*. Sd. per gallon,., 
what did the whole cost me I Ans. ?/• 10«. 



(38) 

COMPOUND DIVISION is the method of finding how 
often one given number is contained in another of different 
denominations. 

I. When the divisor does not exceed 12. 

Rule. Place the divisor on the left hand of the dividends 
Divide the highest denomination of the dividend b^ the 
divisor, and write down the quotient; reduce the remamder, 
if any, into the next lower denomination, adding to it the 
number that stands under the same denomination of the 
dividend, which divide as before. 

Proof. By compound multiplication. 

Examples. 

JB, t, d, £• t, d, £. 9* d. 

<0 2)46 8 ei (^) 3) 36 12 9^ (^) 4 ) 84* 16 8|( 

23 4 Si 

2 3 4. 



46 8 6| 



jSt s, d, ^, t, d» of* S' d, 

(*) 5)5 15 1( I (») 6 ) 2 18 6i («) 7 ) 9 14 7i( 



of** *. d, ^, 9. d* o£*. X. d, 

(7)8)9 8 7i{6 (8)9(8 6 4J <») 10 ) 7 4 2|( 
1 3 Si 



II. If the divisor exceeds 12, divide by any two 
numbers, which multiplied together, will make the same 
number. 

Examples. 

(•o)Divide248/. 125, 8rf.by25 <") Divide275/. 17*. 7|(/.by 108 
5)248 12 8(3 ) 275 17 7|( 

5 ) 49 14 6J ( 2 ) 



9 18 10| 



m Divide 186/. 10*. 6d. by 32 W Divide 168/. 14«. 4c/. by 84 



Cmnpwmi Diviaion. 39 

III. If the divisor cannot be exactly produced by small 
numbersy divide after the manner of long division. 

(") Divide 896/. 12*. 6|i. by 365 W Divide 1000/. by 52 



365)396 12 6| ( U. 
365 


52)1000(19/. 
52 


31 
20 


480 
468 


365}6S2(1«. 
365 


12 
20 


967 
12 


52)240(4#. 
208 


365)3210(&^ 
2920 


32 

12 


290 

4 


52)384(7d: 
364 


365 ) 1163 ( } 
1095 


20 

4 


68 


52 ) SO ( } 



8 

(»«) Divide 4/. 11*. by 112 ? C>7) Divide 62L9s. 6d. by 53 > 

W Divide 28/. 19*. 6d. bv 78? (»») Divide 36/. 10*. M. by 67? 
Ans. 7*. 5<i— 12 Ans. 10*. lO^c/.— 31 

(20) Divide 38/. 1 1*. 6^. by 85 ? («0 Divide 1 12/. by 71 ? 

-^11*. 9*. Oi(/.— 57 -^H*. 1/. 10*. eld. 

(«) Divide 124/. 10*. by 87 ? («) Divide 200/. by 105 ? 

^«*. 1/. 8*. 7H— 22 -^w*. 1/, 18*. li— 15 

Of weights and MEASURES. 
Troy Weight. 

Ibt. oz. dwL OS. dwt. gr. lb. oz. dwt. 

(«)2)5 9 6( (»)3)13 18 16( («) 4 ) 11 10 12 ( 

2 10 13 



Avoirdupois Weight. 

tons, owe qr. owl. qr. lb. lb. oz. dr. 

(•^)5)31 11 2(1 (»)6)8 3 21( W7)60 8 10( 



«0 QHf^jMM Diviamks 

Apathecdtnes fVeighim 

lbs. dz. dr. oz. dr. so. dr« so. gr. 

(«»)8)15 9 0( (») 9)10 'J 1( («) 10)11 i ie( 

1 11 5 



Cloth Measure* 



jd«. qrs. nls. E.E. qrs. nls. yds. qrs. nls. 

(»)ll)ll 3 3(4(»*)12)14 2 3( («)2)18 - 1 3( 



10 1 



Zowg Measure. 

lea. mi. far. mi. fur. po. ft. in^ b. o. 

(»)3) 8 2 6(1 (87)4)9 6 18( («) 5 ) 18 It 2( 



2 2 7 



Land Measure. 



ao. r. po. ac. ro. po. ac. ro. po. 

(»)6)20 3 11(1 (*«)7)18 1 32 ( («) 8 ) 10 29( 

3 1 35 



Wine Measure. 



tans. hhds. gal. hhds. gal. qts. gal. q la. pla. 

(«) 9 ) 24 3 21 ((«) 10 ) 36 2 3 ( (<♦) 11 ) 12 2 1 ( 



-ri//tf" and Beer Measure. 

botU. hds. gal. hhds. gal. qts. fir. gal. qta. 

(*6) 12 ) 18 12 ( (*•) 2 ) 16 8 3 ( («) 3)9 6 2 ( 



Corn anef Coa/ Measures. 

qrs. bash. pks. cha. bus. pks. qrs. bus. pks. 

(«) 4 ) 11 6 2rC («) 5 ) 60 30 3 ( (W) 6 ) 17 1 ( 



Titne. 

yrs. mo. wks. mo. wks.' da. • ho. min. sec 

(W)7)17 0( (62)8)18 0( (W)9)19 0( 



Divisim of Jfoiujf. 41 

MISCELLANEOUS QUESTIONS. 

(^) If 36 cwt. of cheese cost 801. 2s. what will 1 cwt. 
cost? ^ns. 2/. 4^. 6J* 

W Bought 48 cwt. of tobacco for 1081/. 4«. I demand 
the worth of 1 cwt. f Ans. 221. lOr. 6d. 

W Gave 108/. for 48 pieces of ddlh ; what is the value 
per piece ? Ans. 21. 5s. 

i») If a servant's wages be 201. Ss. per year, what is that 
per week ? Ans. 7s. 9d 

(») Bought a pipe of wine (126 gallons) for 86/. 12^.9^. 
what is the worth of one gallon ? Ans. ISs. 9d. 

(^) What must I lay up per day, to save 150l. per aitn. ? 

Ans. Ss. ^i\i. IdO rem. 

W If 1 cwt, of cheese cost S/. 0*. 8d. what will 1 lb. 
cost? Ans. ^\d. 

- ^^*) Gave 62/. for 108 reams of paper, I demand the 
price per ream f Ans. \\s, 6i/* 

(<») If 63 ells of Holland cost 2]/. what will I ell cost? 

Ans.'^s. Sd. 

(«s) What is 4>il per gallon, if 1000 gallons cost 450/. > 

Ans. 9s. 

(^) Sold wheat, at 3/. 19^. 4fd. per quarter, what is that 
per bvuhol ? Ans. 9s. 1 Id. 

(66) What is sugar per lb. at ^. 7jf. 4(/. por cwt. ? 

Ans. ll^d. 

(^) If my income be 700/. per year, what is it per day ? 

Ans. II. 18s. 4td, 100 

(<^) Bought 1500 feet of deal for 68/. 15;. what is the 
value per foot ? Ans. \ld. 

(<^) Gave 5000/. fur 200 acres of freehold land, what is 
the value per acre ? Ans. 25/, 

(^) Suppose a person trading, to clear 19,600/. in 50 
years, I demand his yearly increase ? Ans. 392/* 

C7'>) If a person travels 4380 miles in a year, what is the 
average per day ? Ans. 12 miles 

(^0 What does the painter charge per square yard, who 
is paid 28/. 2s. 6d. for 1000 yards ? Ans. 6|</. 

(7>) Dividp 20,000/. equally among 24 brothers and sis- 
ters ? Ans. 833/. 6s. 8d. 

C73) Jk>ught 120 gallons of cider for ?/• 10^. what is that 
per gallon ? . Ans. \s. Sd. 

(^^) Sold 1 cwt. of tea for 32/. 4sr. what did I charge per 
lb.? Ans. 5s. 9d. 

<7^> What is wool per stone, if 77 stone cost 561. 1 5s. 9d. ? 

Aim., \^% ^- 
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No. 1. A Mercer's Bill. 

Mr. John Jones, Jan. Ist, 1823. 

Bought of Thomas Perry. 

. s. d, 

4 Yards of Lawn ^ ••«...•.... at .. • 2 6 per yard 

12 Yards of Silk « at... 14 3 per yard 

9 Yards of Cambric at... 5 2 per yard 

3 Yards of Velvet at 1/. 4 6 per yard 

15 Yards of Brocade at... 15 3 per yard 

27 Yards of Lace • at... 12 2 per yard 



c£ 42 8 3 



Ncf. 2. A Stationer's Bill. 

Mr. Edwin Thomas, Feb. 1st, 1823. 

Bought of Jamc^ Di^Lon. 

t£» s* d* 

24 Reams of Demy at 2 12 6 per ream 

75 Reams of wove Post... at 2 per ream 

27 Reams of Crown at 1 13 O per ream 

IS Reams of Hot Pressed at 2 3 per ream 

52 Reams of FooPs-cap... at 1 5 6 per ream 

70 Reams of thin Post ••• at I 8 9 per ream 



£4^52 8 6 

' ■ ^ " 

No. 3. A Wine Merchant's Bill. 

Mr. Abraham Jones» , March lst» 1823. 

Bought of Henry Thomson. 

*£• s» d, 

10 Gallons of Sherry at 16 8 per gall. 

7 Gallons of Oporto at 13 6 per gall. 

13 Gallons of Claret at 12 per gall. 

9 Gallons of Malaga i^t 11 3 per gall. 

4 Gallons of Lisbon at 14 6 per gall. 

15 Gallons of Brandy at 1 3 6 per gall. 



£46 9 11 



BiUa of ParceU. 43 

No. 4f* A Carpenter's Bill. 

Mr. Jonathan Johnson, April 1st, 1823. 

Bought of James Lawson. 

s, d. 

57 Feet of wainscot Sashes... at IQf per foot 

560 Feet of Ash at S| per foot 

79 Cubic feet of Oak at 4? 2 per foot 

136 Do. of framed Deal at 3 9 per foot 

95 Do. of Oak •...; at 5 6 per foot 

9 Men's labour, for 17 days at 4 9 per day 

•£82 5 7| 

No. 5. 

A Grocer's Bill. . 

Mr. Timothy Wall, May Ist, 1823. 

. . Bought of Eliza Saunders» 

s. d, 
S lbs. of superfine sugar.. at 1 6 per lb. 

I lb. of black Tea at 7 4 per lb. 

I lb. of liondon Soap at 11 per lb. 

3 lbs. of Mould Candles at 10 per lb. 

7 lbs. of Carolina Rice at 5 per lb. 



£0 15 H 

No. 6. 

A Hosier's Bill. 

Mr. Eginton, June 1st, 1823. 

Bought of Mark Lawson. 

s, d. 

16 Pair of Stockings at 4 6 per pair 

9 Ditto of Worst^ at 5 3 per pair 

8 Ditto of Thread at 3 10 per pair 

12 Ditto of Men's Silk atl5 per pair 

3 Ditto of Gloves at 3 6 per pair 

6 Ditto of Cotton,.... at 2 6 per peur 



of 17 15 5 
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REDUCTION is the method of converting numbers from 
one name or denomination, to another, without altering 
their value. It is divided into Reduction Descending, 
and Reduction Ascending. 

I. When the numbers are to be reduced from a greater 
denomination to a UsSt it is called Reduction dneendingf 
and is performed by multiplication* 

Rule. MuUiplj/ the given number by as mtay of the 
less denomination as make one of the greater. 

IL When the numbers are to be brought Jrom a less de- 
nomination to a greater^ it is called Reduction Ascending^ 
and is performed by division. 

Rule. Divide the given number by as many of the less 
denomination as make one of the next greater. 

N.B. Ascepding^ and descending sums are proofs to 
eadi other. 

REMJCTION DESCENDING. ' 
Examples. 
CO Reduce 36& \2s. ^\d. into shillings^ pence* and fdrthioga^ 



72t% thUlingt, 
8788 pence. 



8788 
4d. 



*tS,^ 



35153 /flftWngi. 36 12 4^ 

(«) Bring 30/. I*. 1 Jrf. into farthings I Ans, 28853 qrs. 

0) In 100/. 195. ll|flf. how many farth. ? Ans.9Q959 qrs. 

(*) How many farth. in 111/. 11*. ll|i ? Ans. 107135 qrs. 

(^) In 47/. 125. \0d. how many farthings ? Ans, 45736 qrs. 

(«) In 34«56 shillings how many farth. I Ans. 165888 qrs. 



(') How many pence and half-pence are there in 48/.l2*,2|rf.? 




11666 pence 



2i 2 

12 



23333 



11666 



97,2 



1 48 12 2f 



23333 half-ptnce, 

(«) Reduce 76/. 16*. 8^^. into p\st\'c(it Ans. 1844€A-73760^. 

(») In 430/. 1 U. 1 1 <f. ho^ many half-peijcie ? Ans. 206686 

(*®) In 19/. how many pence and half-pence ? Ans. 9120 

(»») Reduce 76/. 0*. Oid. into half-pence? Ans. 36481 h.p. 

0^> Reduce 365/.. Ss. to half-pence ? ^»*. 175392 



Iteiuctum* 
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0^) In 136 guineas how many shiUingti peDce, and 
farthings ? 



136 
21 

136 

2856 AiUingt, 
12 



12 
21 



137088 



34272 



2856 



34272 pence, 

4 



136 ^tneof. 



(^*) Reduce 769 guineas into shillings^ pence, and 
fcrihings. Ans. 16149*.— 193788^.— 775152/: 

(") In 128 guineas, 9s. 6d. how many farthings? 

Ans. 81480 
W Bring 72 guineas and 125. 6^. into sixpences. 

Am. 3049 
(*^ In 186 marks, each 13*. 4(/., how many groats ? 

i4fu.7440 

(18) Reduce 738 half guineas into quarter guineas and 

pence. Ans. 1476yr.g.— 9298§(/. 

09) Bring 4325 guineas into seven shilling pieces and 

sixpences. Ans. 1^975 jneces^lSl650 sixp. 

(^) In 84/. and a crown, how many crowns, half-crowns, 
sixpences, and two-pences I 



84/. 5f. 

4 

337 -crowns. 
2 

674 half-erewnu 
5 



Proof, 3 
5 
2 
4 



3370 sixpencCM, 
3 



10110 



3370 



674 



337 



84i. St, 



10110 twopences, 

^^^) In 1901. lOs. how many crowns and "pence? 

^n^ 36120 ;7eja^:<;' 
(^3 In 56L 2s. 6d. how many half-crowns and six- 
pences ? Ans. 2245 sis^ences 
(33) Reduce 27/. and a crown into shillings and three<*^ 
pencesL Ans. 2180 three-fences 
(^) In 360 crowns, how many sixpences and half-pence ?, 

Ans. 4S200 hatf-pence' 
(^) Bring 100 half-crowns into threepences and farthings? 

Ans. 12000. grs. 
. ^) How many sixpences in 85/. 12;. 6d. ? Ans. S425 ttx* . 



46 



Seduction. 
REDUCTION ASCENDING. 



(^7) In S6459 farthings^ how many pence, shillings, and 
pounds ? 

farthings, £, s, d. 



4 


36459 

1 


12 


9114 


2.0 


75,9 



6d. 



Proof, 37 19 6f 
20 

759 
12 



£, 37 19 6i 



9114 
4 



36^9 farthings 

(^) In 321457 farthings, how many pence, shillings, and 
pounds ? ^ns. 80364cf*— 6697*.— SS*/. 17*. O^d. 

W Reduce 100003 farth. into o£'s ? -^w*. 104/. 3*. 4|(/. 
(^) Bring 21120 pence into shillings and «£'s ? 

^ns. 1760*.— 88/. 
on Change 4320 half-pence into sixpences and £*8 f 

^ns, 360 sixpences-^^L 
0') How many crowns and £'% in 63840 pence ? 

Arts, 1064 croww* — ^266/. 
(^') In 9840 groats, how many shillings and ^ 's ? 

Ans. 3280*.— 164/. 



(3^) Change 241920 farthings into pence, threepences, 
and guineas ? 



84 



12 



241920 /arlfcing*. 



60480 pence. 



20160 threepences. 



Vvoot, 240 guineoM. 
84 

960 
1920 



2880 



240 guineas. 



20160 
3 

60480 
4 



241920/anhfMg*. 

0^) In 36288 half-pence, how many threepences and 
guineas? Ans, 60^^ threepences — 12 guineas. 

('^ In 368172 pence, how many groats and guineas? 

Ans. 92043 qr. 1461 gui. 
07) Bring 48960 half-pence into sixpences and seven- 
shilling pieces ? Ans. 4080 sixpences — 991 pieces Ss. 
0^) In 15246 twopences, how many seven shilling pieces 
and guineas? Ans. S6S nieces — 121^?««. 
('^) Change 2268 groats into shillings ana guineas ? 

Ans. T56s. — S6 guineas 

W Bring 3024 threepences into quarter-guineas and 

guineas J' Ans. Ii4 qr. guin.^^SG guin. 




Seduction. 47 

ASCENDING ANi> DESCENDING. 
(^1) Id 1050/., how many guineas? 

Proof, 1000 

gi 

2,0) gl00,0 
1000 ^tieof 1000 

(^*) Change 840Z. into guineas ? Ans, 800 guineas 

W Bring 8000 guineas into pounds ? Ans. 8400 pounds 
(^) In SO.moidpres (each 27^.) how many £*8? 

^ns. 108/. 

0^) How many moidores in S24/. ? ^i». 240/. 

C'^*) Change 182/. into seven-shilling^pieces ? Am. 620 

(^7) Id 18 pieces of S6 shillings each, how many 

moidores of 27^* each ? Ans. 24 moidores 



W In 4200/. how many crowns, sixpences, half-gui- 
neas, and guineas ? 



4200 
4 

16800 cr,owru 
10 



tl 



\ 



S 

7 
2 



168000 tispences 



56000 



8000 half-g^ineui 



Proof, 4000 gutneos 
2 

8000 half-gwneoi 
gl 

1,0 I 16800,0 nxpencti 

4 I 16800 CfOioM 

Sioo/. 



4000 gutneai 

(^) Bring 2800 guineas into half-guineas, sixpences, and 
crowns ?. Ans. 5600 h. ^.—1 17600 War.— 1 1760 cro. 

v^) In 36/. 15f«, how many sixpences, half-crowns, and 
crowns ? Ans. 1470 <m?. — 294 h. c. — 147 cro» 

(^') In 888 quarter guineas, how many pence and seven 
shilling pieces ? Ans, 55944c^. — 666 seven shil. pieces. 

(^^) In 1000 guineas, how many crowns ? Ans. 4200 cr. 
. (^) Change 420 crowns into guineas ? Ans. 100 ^t9i. 

(^ In 90 six and thirties, how many half-crowns and 
pounds ? Ans. 1296 h. c— 162/. 

(^^) In 780 nobles, how many groats, shillings, crowns, 
and pounds? 



780 
20 

15600 groati 



Proof, 260/. 
4 

1040 crowns 
5 



5200 mUmgi 



5200 sMWngs 
3 



\0\0~ crclvns 



t^O pounds 



2,0) 1560,0 grootf 
780 nobles 



48 JteducHotL 

(^ Id 1564> guineas, hov many groaU, pence, and 
seven shilling pieces ? 

^ns. 85932 ^TQ.—34'3728«r.— 4092 seven skill, pieces. 
07) How many French franks, orlivres of lOd. eacb» 
are there in 1^02. ? ^ns. 2880 

(^) In SO marks, each ISs. 4fd. how many pounds ? 

Ans. 2b/. 
<^) Change 2868 groats into threepences? 

jtns^ S024s threepences 

(^ How many six and thirtys in 30/. 125. ? Ans. 17 

(^') In 24 moidores of 27s. each, how immy pieces of 

9Ss. each I - Ans. 18 



■*•»»*•»»- 



Proof, *U 


90978 


20 


849 


It 


4a- 




- 3lb»69Z. 9d9D. ig. 



Troy Weight. 
(^ In 3 lh« 6 oz. 9 dwt. 2gr. of gold, how many grains ? 

IS. &z, dwt. gT» 

3 6 » 2 
12 

20 

'84? 

«4 

33^8 

1698 • The papil maj divide hj t4 in Long 

20S78 Dtvmon, or by two figom in Short Divinoo — 

as 4 and 6, or 3 and & 

; (^> Reduce 1301b. 10 oz. to penny^ei^ts and grains? 

^ns. 7596M 

(^). How many grains of gold are there in a. cup weigh- 
ing 8.0Z. 4 dwts. ? Ahs. 3936 

(fi^) Bought 7 ingots of silver, each containibg 22 lb. 
$ 0«» lOdwts., how many grains ? Ans. 915600 

. i^ How many pounds Troy, in 6530 penny-weights ? 

Am. 27 /*. 2 oz. lOdxats. 

- •« w -I ^ « ' « ' " — ~* 

Avoirdupois Weight. 

* <«'> Ho^ many lbs. are there in 75 tons 12 cwt. 3 qrs. ? 

iMfv oi^ qrs.. Proof. 

75 12 3 28)169428(4)6051 

20 . 168 —-—3 

1512 2,0)151,2 

4 142 . 

•goJl 140. , 75#. 12«i^. SjT. 

28 IT 



48408 28 
12102 , - 

jfns, 16942S. lbs. ' ' 



IteSueitmL 49 

(^) In 146 tons, how many quarters and lbs. i 

Ans. 1 1 680 $r«.— 327040 lbs. 

(69) How many quarters in 111 tons 11 cwt. ? A. 8924 j^r^. 

(70) Reduce 12 lbs, 11 oz. 10 dr. into drams ? A. 3258 dra. 
(70 In 6 tons cwt. 3 qrs. how many lbs. ? Ans. 13524 lbs» 
(73) How many lbs. are there in 98765 drams ? 

Ans.S85lb. 12 oz. IS dra. 
0^) In 36540 drams, how many lbs. and qaarters ? 

Ans. 142 lbs, or 5 yr*. 2 lbs. 11 o;?. 12 c?r. 

Apothecaries Weight* 
W Reduce 3 lb. 4 oz. 6 dr. 1 sc. 17 gr. into grains ? 



lb. 
3 

13 

^o" 

8 

S26 
3 

979 
20 



02;. dr. sc, gr. 
4 6 1 17 



2.0 
3 
8 

18 



Proof. 
1959,7 



17 



979 



326 



40 



Slb,ioz,6dr.Uc,t*fg. 
Ang. 19597 grains 

(7») How many grains of rhubarb are there in 37 lb. 2 oz. 
7 dr. 2 8C. 12 gr. ? Arts. 214552 gr. 

(7fi> How many scruples are there in 321 lb. 5 oz. 2 dr. 
2 scr. of opium ? Ans. 92576 scr. 

(77) In lib. 1 oz. 1 d,r. of Ipecacuhana> how many 
drams ? Ans. 105 dra. 

(78) in 40320 grains, how many scruples, drams, ounces, 
and pounds ? Ans. 2016 ^cr. — 672,//r.— 84 o«.— 7 /*. 

(7») In 120960 grains, how many ounces? Ans. 252 oz. 
(^) How many ounces and lbs. in 3456 scruples? 

Ans. 144 o«. — 12M. 

' 1-» -111 -■ _ ■ 

Cloth Measure. 
C^O In 36 yds. 3 qrs. 3 nls., how many nails and inches? 

36 3 3 
4 

X47 
4 

J— 591 naiis 

H^ 

1182 
147} 



1329} meh^ 



2i 
4 

9 




Proof 

1329} 




• 
9 

4 

4 


5319 




591 
... .3 naih 




147 






36jjKlr. 3^5. 3n2r. 



h 



BO ReduetioU. 

(^^) How many yards in 11616 nails? j4m. 726 yds, 

(^) In 365 £ng« ells 2 qfs. 3 nls. how many nails ? 

Ans. 7311 nls, 
(^) In 5008 nails, how many yards ? ^ns. 313 yds. 

(^^) In 2000 nails, how many ells English ? ^ns. 100 B.E. 

Long Measure, 
W In 1760 yards, how many inches and barley«corna? 



1760 

36 

65560 mches 
3 



5 

36 



190080 ( 



190080 b, corns 



65360 ( 1760 yards 
36 

^76 &c. 



(37) How many barley-corns will reach 200 miles ? 

Arts. 38016000 b. c. 
(^} In 676 miles, how many yards and feet ? 

^ns. 1541760 yfl?«.— 4.625280^. 
C^> In 18 miles 5 fur. 16 poles, how many yards ? 

^ns. 32868 yds, 
W In 792000 feet, how many leagues ? j4rs, 50 leagues 
W How many furlongs in 158400 feet ? Ans. 2MJur. 
(^) In 95040 poles, how many leagues ? Ans, 99 ita, 

W How often will a wheel 16 feet in circumference turn 
round in 15 miles ?* Am. 4590 times. 

Land Measure, 

(^) In 1069 acres, how many square roods, perches, and 
yards? 



1069 

4 

4276 roods 
40 



50i 
4 



171040 poles 
30f 



I 

4,0 
4 



5173960 
4 

20695840 ( 



17104,0 



4276 



5151 2U0 
42760 



1069 acres 



5173960 yards 

OT In 2831 acres, how many yards i Ans, ^$7020^0 yds. 
C^) How many perches are there in 736 ac. 3 ro. 12 po. ? 

Ans, inS92 perches 
(97) Bring 75 acres, 2 roods, and 30 perches, into yards ? 

Ans. 3663271 yds. 
t''^) In 6272640 square inches, how many square yards ? 

Ans. 4840 ^c/i. 
i») How'^many square inches in 36 square yards ? 

Ans. 46656 inch. 



Winef Aht and Beer Measure, 
(100) Xn 12 pipes 36 gal* of wine, how man^r^iiDts? 

12 p. 36gtl. Proof, 8 ' 

126 . 
126 



SI 



1548 
8 



12584 



I548{ t2j)yud6 
1512 

36 



Am, 19384 jrinit 

<>oo In 5 tuns 1 hhd. 18 gal. how many quarts? 

Am, 5364 qis» 

(103) In 765 butU of beer, how many pints i A. 660960 p. 

(103) Reduce 79 hhds. to quarU ? Ans, 17064* qts. 

0^) In 691 2 qts. of ale, how many hhds. ? Ans, 92 hhds* 

(106) How many kilderkins of 18 gals, each, are there in 

2880 pinte ? A m. 20 Mid. 

Dry Meaiure, 

(100) In 36 bus. 3 pks. 1 gal. of wheat, how many gals, and 
quarts ? 

36 boi. 3 pks. 1 gtl. Proof 

4 4 1180 ( 



147 pecks 

2 

295 ^aOotu 

4 



2 
4 



295 



147 



IgaL 



36 3 tg€iL 



1180 ^Morti __ _ _^^. 

(^^) In 12 weys 3 qrs. 6 bus. of barley, how many bus. 
and pecks ? Ans, 510 bus, — 204/0 pks. 

<^^) H6w many weys and bushels, in 72 lasts ? 

Ans, 144 neySf 5760 bus. 
(i<^) In 33 bus. 3 pks. of oats, how many quarts and pints ? 

Ans, lOSO qts,'^2l60 vis.' 
i^^^) How many barley-corns will fill a bushel, supposmg 
9210 to fill a pint ? Ans, 58944d 

(">) In 71680 quarts, how many weys and lasts ^ 

Ans. 56 toe.— 28 la. 
0^^) How many quarters of com in 1000 gallons? 

Ans, 156 frs^f^^ bus. 

Time, 
(119) In one year consisting of 365 d. 5 ho. 48 min. ^9 sec. 
how many seconds i 

365 d. 5 h, 48 m. 49 leo. Proof. 



<4 

8765 
60 

525948 
60 



6,0 
24 



3165692,9 



52594,8 
8765 



49 
48 



r^% 



d. ^^ ^ V ^ifc^Vi'^' 



("^) In 63113858 seconds, how many daya? 

Ans, ^SO da. II io. 37 1»/». 38 sec. 

("*) How many days 9ince the birth of Christ to Christ- 
mas 1822 ? Am. 6654*85 

(**«) How many days from May Ist till Nov. l8t^^ 

Ans. lS4fdaifs. 

(1^7) From March 20th till September 29th, how many 
hours ? ^«^. 4632 hours. 

(*i8) If you are now ten years old,, how many minutes and 
seconds have yoii lived ? A. 5259600 wfw.— 315570600 sec. 

I I I ■■ ■ I I ■■■ I I ■ ■ ■ I I . ■! ■ II I I I I ■ » 

' ' I M 111 I ' il ' » » '■ ..,. . 

Ob, the rule OF THREE, 

Is so called, because by three numbers given we find a 
fourth ; and it is either the Rale of Three Direct or Inverse. 



The RULE of THREE DIRECT, 

Teaches from three given numbers to find a fourth, 
which shall have the same proportion to the second, as the 
third has to the first. 

Rule 1st. State the question ; that is, place the num- 
bers so that the first and third may be of the same name ; 
and tbe second the same as the fourth number required. 

2n/d, Bring tbe first and third numbers into the same 
denomination ; and the second into the lowest name men* 

tinned* 

Std. Multiply the second and third numbers together, 
and divide the product by the first; and the quotient will be 
the answer to the question, in the same denomination you 
lefl the second number in : which quotient may be then 
brought into any other denomination required. 

•The method of proof is by inverting the question. 

EXAMFXES. 

<*) Jf 7 yards of doth cost 3/. 10^. what will Q5 yds. cost I 

Proof. 



ydt.. £^ s, yds. yds, £. s, yds, 

20 



A«7-r ai^ :: 65 As es ; 3210 :; 7 




650 

7 



t ll 



2«P Tas^ . ^ 455 



65 ) 4550 ( ';0t.=:£, S 10 



j€.'ar 10 ^lwi ; .0 



k 



f 






(^ If U lb. df sugar cdfil 9$. Bd. what will 1S8 lb. 'Cb&t ? ' 

^ns. 5l. 6^. 2|il. 

p) Bought 75 gallons of* T>randy for 65L I demaDci the 
worth of 15 gallons f ^/w. 13/. 

(^) If 9 ells of cloth cost 6L \2s. what will 84 ells cost ? 

Arts. 61/. 125. 

0) How much will 18 Imsheh of wheat cost, if 7 bushels 

are worth 31. 4^. 6d. ? ^«5. 44/. 4*. 

(6) What will 144 cwt. of clieese cost, if 9 cwt. be worth 

23/. 6s. 6d.? Ans. 373/. 4*. 

C7) If 241b. of soap cost 1/. U 6c/. what will 1121b. cost? 

Ans. 3/. 0*. 4</. 



^) How manv yaris can I jirocure for 10/. 8*. 4«L at the 
rate QtiLl^s.ld. f6r 7 yaras? 

£. $. d. . iriii. £. s. d. 

As 2 12 1 ; 7 ;; lo 8 4 

* . 20 .. 20 

S%' 208 

. .. lij . ; 13 

. trro .... »yw 



625) 17500 ( 28 yifr. ^iw. 
1250 

500 &0. 



C») If 3/. 10*. will buy 14 yards, what will 82/. 10*. buy ? 

Ans, ISO 1/ds. 

00) Bought 9 6llt lor '6/. 12^. I demand how many ells 
61/. 125. will buy ? ^ns. 84 ells. 

W HbW tAany hundred weight of sugar can I purchase for 
206/. 45. Sd. at 5L Si. 9d. per cwt. ? Ans. 39 c^t. 

W How many tons of iron can I procure for 121/. 5s. 4^. 
at 212/. 45. 4^. per 7 tons ? . Ans. 4 <on5. 

<'») Gave 19& 6i/. for 8 bushete of coah, how many can be 
bought for 1 1/. 145. ? Ans. 96 bus, 

0*) How many jards of silk ribbon can be purchased with 
561. ^t the rate or35. 4e/. for 9 yards ? Ans, 3024 i/ds. 



|f4 Proportion. 

W Sold 13i vdfl. of velvet for 
2| jrdi. be sold for at the same rate i 



W Sold 13i vdfl. of velvet for 9/. Bs. how much must 
d for at 



fdi. 


d^. «. 


y<2r. 


13J 


: 9 8 :: 


2i 


4 


20 


4 


54 


188 
9 

54)1692(31#. 
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162 ^1 11 4 Jni. 
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18 






12 






54)216(4il. 






216 





(16) Purchased 7^ yds; of broad cloth for 11. l(k. what 
would 13| yds. of the same piece be worth i Ans. \SU IBs. 

07) Sold 15f bushels of wheat for 6/. 19^. 6(/. what were 
22| bushels sold for ? Ans. lOL4!S.9d/ 

('<^) What are 38| yds. of cloth worth, if 46f yds. be valued 
at 2/. 6s. 6d. > Ans. U. IBs. 9d. 

W If 7 J cwt. cost SI. Is. 6d. what will 54- J cwt. cost ? 

Ans. 23/. 12f. W. 

(^) Bought 27| bushels of oats for 6/. l^. Sd. what must 

f<>' 2/. 6*. ?_^^ ^ ^ 0,. 2id. 

<«*/ If 10 bushels of wheat cost 4?/. 16*. how many quar- 
ters can I buy for 49/. 8*. ? 

As 4 16 ; 10 ; ; 49 8 

go 20 

95 988 

10 

95 ) 9880 ( 8)104 htsheh 
' 95 

580 13 ^«' Jfns. 
380 

<«) Sold 3 pecks of potatoes for U. 9d. how many sacks 
of 2 bushels each, must I sell to receive 4/. 4*. ? Ans. 18 sa. 

(2*) How many pockets of hops of 2 cwt. each, can I buy 
for 382/. 8s. if 7 cwt. cost 47/. I6s. ? Ans. 28 pock. 

<«*) How many casks of raisins, each 2 cwt. 3 qrs., can be 
bought for 75/. 12*., if 3 qrs. of a cwt. cost 2/. 2s. i A. 108 c. 
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(9») Purchased 3 qrs. of a yard of hollaod for 5s, 6d,f how 
many yards may be bought for 6/. 17^* 6d. ? Ans, 18| ydsm 

(^) Liaid out 10/. 10$. in muslins, I demand the quantity 
of English ells purchased at the rate of 6$. 6d. for 3 qrs. of a 
yard ? Arts, 20 Ens* eUs 

(^; If 3 paces or common steps of a person be equal to 2 
yds.9 how many yds. will 180 of his paces make ? A* 120 y. 

(9P) If 12 oz. of pepper cost 2s. 6d,, what must be paid for 
I cwt. 2 qrs. ? 



ox» i, d. eujt, grs, 

Af 13 : 2 6!! 12 12 



• • 



^2 

30 6 1* 

2,0 




80640 



6720jo«iic» 



56,0 



£ 28 Jns. 



8Q640 carried op 

(M) If 7 OZ. of gold be worth S5A 2;. 6£^., what is the worth 
of 3 lb. 8 oz. ? Ans. 220/. I5s. Sid. 

C^O Bought 121b. of butter for l^, 6d., Z demand the 
worth of 1 cwt. 2 qrs. 7 lb. Ans, 10/. 11«. 5i</. 

(^ What will 12 dozen and 7 pair of stockings come to, if 
5 pair cost 1/. I2s. 6d. ? Ans. 4<9/. Is. Bd. 

(^) Sold 3 cwt. 2qrs. 18 lb. of cheese, at the rate of 18«. Sd. 
for 24 lb., what did I sell it for ? Ans. 151. 16s. oy. 

C^) Purchased 7 firkins and 5 gallons of porter for 
5/. ISs. Aid.f the value of 6 gallons is required i . Ans. 10s. 

(s&) Bought tallow at S^. Sd. per stone of 8 lb., what is the 
worth of 1 tons ? Ans. 5 18/. Ss. Sd. 

C^<^ If the carriage of 6 cwt. 2 qrs. 14 lb. cost 2/. 19*. 6flf. 
what should be paid for 1 ton 19 cwt. 3 qr. at the same rate? 

ewi, qr. ib. £. s, d. ton. cwt qr. 
As 6 2 14 : 2 19 6 :: 1 19 3 742)3178728(12)4284 
j4 ^J0_ 20 2968 

26 59 39 2107 2,0)35,7 
28 12 4 1484 ' 

^12 714 159 6232 **il23 

53 28 5936 ^'"^''^ 



742 lb. 1272 2968 

318 2968 

4452 
714 =? 

3178728 carried ap. ] 
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(«7> If 11 cwt. 3 qr. 15 lb. of butter cost 661. 12*., I de- 
mand the value of 2 cwt. 3 qr. 251b. Ans. 16/. 13«. 

<58) Bought 3 tons 12 cwt. 3 qrs. of sugar for 236/. 9^., 
what is the worth of 1 cwt. 3 qrs. 121b.? 

Ans, 6L Os. g^c^.— 4'824j rem. 

W If 7 02. 12dwU. of gold be worth 34/. 10»., what is 
the value of 21 lb. 11 oz. 6 dwts. ? Ans. 1195/. 4*. 10 Id. 

(40) What will 28 lb. 8 oz. of honey cost, if 3 lb. 8 oz. are 
purchased for 4*. Sd. ? Ans. 11. \8s. 

W I demand the worth of 7 yds. qr. 3 nls. of cloth, if 
35 yds. 3 qrs. 3 nls. be sold for 12/. 75. Id. Ans. 21. 9s. 5d, 

W If 4o2. 15 dwts. of silver plate cost 1/. lis. 6d.^ what 
will 5 articles, each 3 oz. 12 dwts. cost ? A. 51. I9s. 4;^d. — 65 r. 



(^^) How many dozen of table spoons can be manufactured 
from 571bt 8oz. of silver, each doz. weighing 22oz. 16 dwts.? 

oz. dwU doz. tb, oz. 

22 16 ; 1 ; ; 57 8 

20 13 

456 692 

20 



456)13840(30(2(72. 
1368 

\» - - 

160 

456)l920(4{poaii« 
1824-^ 

Ant. SO doz. 4 tpoms. 96 rem. 96 

(^^) If 3/. 6s. 2^d. will purchase 4 tons 9 cwt. of coals, what 
quantity will 26/. 9s. 6d. purchase ? Ans. 35 tons 12 twt. 

(*^) If ] 85. 6^d. be the price of 4 qts. 3 pts. of wine, how 
much will 10/. 3^. 8|rf. buy ? Ans. 60 qts. 1 pt. 

(^ Suppose a servant's wages to be 10/. 16& for 42 wks. 
6 days» how long will he be earning 3/. 12^.? ^.14 xjoJcs. 2 d. 

(*7) If Ipay&ree half-crowns for lOlbs. of bqtter, how 
much can 1 have for 9 crowns and 9d. I Ans. 61 tt's. 

(*^) At a nobleper week, how many months' board can 1 
have for 17/. 65. Sd. ? Ans. 12 mo. 

(«) Gave 2\d. per lb. for useful articles of old iron, what 
weight did I buy for 25/. I6s. Sd. ? Ans. 5 ctot. 2 qr. 4 lb. 
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(90) llow many English eHs can I procure for 560?. I6s. Sd. 
at the rate of 6s. Sd. per yard ? 

s. d, yd, £. », d. 

As 6 8 : 1 :: seo le a 



12 J* 

80 4 




8,0 )34640,0 
5 ) 4330 
i^Mf . 866 Eng, €Ui 

C^O How many yards can I procure for 500^. \0s. at the 
rate of 7«. 6d. per £ng. ell ? Ans.\\6S yds, 1 yr.— 30 rem. 

(^) How many tons of iron can be procured for 841/. 6^. 8^. 
at 37/* 6$. Sd. per ton and half ? ^In^. 3 tons 7 ecu/. 2 ^5. 1216, 

W How many cwt. of sugar at 5/. 5*. 9(/. per cwt, can be 
purchased for 206/. 4^. 3^ ? Ans. 39 cwt. 

C^) If 15«. 8(/. will purchase 1 yard, how many Flemish ells 
can be bought for 7L lOs. i Ans. 12 F. E. 2 qrs^-^5S rem. 

(55) /What quantity of hops can I purchase for SOOl. «t 
61* lOs. 6d, per cwt.? Ans. 45 cwt. 3 qrs. 25 Z65.«-666 rem. 

(^) If 3Z. iOf. be paid a servant for 18 weeks 8ervice> how 
long will he be earnmg Si. \^s. i Ans. 45 xheeh 

(»7) If 7 pair of boots cost 12/. 16i. what will 12 dozen of 
similar articles come to ? 

At 7* : 12 16 : : 144 n.b. 12^02. » 144 

256 
144 



7) 36864 



2,0)526,6 



*— 5 remainder 



£ 263 6 Sj -^S Ans. . 

(^) Bought 10 doz. pair of silk stockings for 92/., what will 
^ a dozen pair be worth ? Ans. 4/. 125. 

(^0 Sold 12 doz. of wine for 28/. 16^., what will 8 bottles 
of the same be worth? Ans. 1/. 125. 

(60) What wili a score of oranges cost» if 50 dozen be sold 
for 3/. 155.? Ans. 2s. 6d. 

C^O If 35 yards of cloth will make I045hirts, how many can 
be made out of 7 pieces, each 27 yards? Ans. 54 sh. 



58 ffroporium, 

<^ I demand the value of S casks of raisins, each 2 cwf • 

3 qr. 14 lb. at 4/. 14^. 6</. per cwt. ? Ans, 40/. \&s, 0^ 

(^) Bought 12 cwt. of sugar for 482. 15^.9 what is the worth 

of 8 casks, each S cwt. 3 qr. 7 lb. ? ^n«. 123/. I85. 1|^. 

■ 

(^) If a servant's wages for (^5 days come to 3/. ]6«« 6(2^ 
what will be the amount of his wages for a year ? 

65 : 3 18 ; ; 365 

go 

78 
365 « 



65 ) 28470 ( 3,0)43,8 
260 



247 ii^Sl 18 Anr, 

195 === 

520 > 

520 

C^'^) If my rent and taxes amount to St. 7id. per day, what 
will be the payment per year ? ^ns. lOSL 0^. bd* 

m If I pay my landlord 100/. per year, what is that per 
dayi Ans, 5s. S^cL — 5 rem. 

(^) Suppose my housekeeping to amount to 6/. I7s. in 5 
days, whst will it cost me per year? j4ns. 50(H. Is, 

W If my horse stands me in-lOf. 9d, for 6 days keeping, 
what will be the charge for a year? yins, 32/. IBs. 11 |S. 

<^) If my incooie be 1000/. a year, what may I expend 
daily, and lay by at the year's end 270/. ? yins. 2/. 

(70) What sum can 1 spend daily out of an income of 
1200/. per annum, so aft to lay by 50 moidores, 59 guineas, 
and 50 sovereigns? Ans, 2/. 16^. 5|c/.— -15 rem. 

r I I ■ ■ _ I 

(71) My year's rent of 350 acres of land is 300/. and sundry 
faxes and rates 36/. 8;., what does my farm lie me in per acre ? 

The rent... «£300 

TJie laxeCi &o. 36 8 
acres ■ ■ acre 

Ai 350 : «. 336 8 : : 1 



20 



350 ) 6728 (19*. 350 ) 936 ( 2dL 

350 700 

3228 ^S6 

3150 4 

78 350 ) 944 ( f 

12 700 

350 ) 936 carried op. 244 remainder 
Jms. i9#. %\d,per acre^ and 244 remainder. 



Proportion. £d 

<7a) If lOO;. in Ifi.jmonihs gain 51. interest, what trill 875/. 
gain in the same time? ^ns. 18/. IBs. 

(79) A roerchaot failing for 10,000/. has in goods, debts, 
^c. but 3760/. what will that be in the pound ? 

^ns. 7s. 6<L — 24 rem. 

O*) If a person earns 7/. 10^. in three weeks, and lays by 
the half of it, how much will he save per year ? j4ns. 651. 

O^) The rental of a parish is 3680/. and it has to pay 
245/. 6s, 6d,, how much is that in the pound ? j4ns. Is. 4cf. 

m Bought 420 galls, of oil for 76/. 10*. lid. of which 25 
gallons were found damaged, how roust I sell the remainder 
so as neither to gain nor lose ? ^ns. Ss» lOf c/. 

(77) What is a quarter's rent of 350 acres of land, if 
11/. 5s. 9d. per ann. be given for 9 acres ? ^. 109/. 14^. 9{d. 

I » .. . 11,111 I III ——1^— 

THE RULE OF THREE INVERSE. 



Invbrse Proportion is when more requires less, and 
less requires more, i. e* two of the four proposed numbera 
increase in the same proportion as the other two diminish. 

Rule. Multiply the first and second terms together, and 
divide their product by the third ; the quotient will be the 
answer to the question, and will bear such proportion to 
the second as the first does to the third. 

The method of Proof is by inverting the question. 

Examples. 
(<> If 12 men can reap a field in 18 days, how many days 
will 86 men do it in ? 



daifs men Proof. 

M t% I 18 \l 36 days men days 

12 e ; 36 ;: 18 

-36 ) f 16 ( 6 <%«. Jns, 

216 18) 216 (12 mm. 
216 



^^) Suppose 100 workmen to finish a piece of work in 96 
days> how many are sufficient to finish it in 6^ days I 

Ans, 150 men 
<^) If 18 men can perform a piece of work in 28 days» 
how many men can do it in a fourth part of the time ? 

Ans. 72 men 

(4) Suppose 120 men to complete a building in 15 months^ 

how many could finish it in 18 months? Ans. 100 men 



00 Propwtion, 

<*) If I lend my friend 300/. for 8 months, how long 
ought he to lend me 200/. to requite my kindness i 



£• won* £* 

8 

300 



300 ! 8 :•: 200 



200 ) 2400 ( 12 motUhs, Ant. 
200 

400 
400 

• • 

<«) In what time will 336/. gain 84?/. interest, when 280?. 
will gjun it in 6 years ? Ans. 5 yrsf 

(7) If 250/. gain 11/. 5s. interest in 12 months, what prin- 
cipal will gain an equal sum in 8 months ? ^nsn S75L 

W A lends B 75/. 4ts. for 9 months, how long ought B to 
lend A 225/. 12^. to requite his kindness ? Jins, S mon. 

<0) How many pieces of 20 shillings value are equal to 
300 pieces of 7s. each ? 

a, pieces a. 

A» 7 : 300 : : 20 . , 

7 



2,0 >210,0 ( 
- jfn$, 105 pieces of 20s, tfotue 

W How many sovereigns^ or pounds, are equal to a 
thousand guineas ? ^nt. 1050/. 

W How many marks, each 160 pence, are equal to 186/. 
240(/i,each? Ans.'979 marks 

(^^) How many nohles, each SOd. are equal to 1000 angels, 
each I20d.i Ans. 1500 nobles 

(19) In 72 sovereigns, how many pieces of 36^. each ? 

Ans» 40 pieces. 

■ ■ M Ill 

(1*) How many yards of stuff 3 qrs. wide, are equal in 
ineasure to 60 yards of 7 qrs. wide ? 

qrs, yds, qrs. 

7 : 60 : : 3 

7 
3)420 
Ans* 140 yards 
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0^) What mutt be the breadth of a court^yard, which is 
50 yards long, to be eaual in measure to another that is 125 
yards long and. 20 yards b^oad ? Ans, 50 yds. broad 

(16) If 12 inches long re(][uire 12 inches broad to make a 
square foot^ what length will 8 inches broad require ? 

Ans. 18 inches 

07) How many yards of paper 27 inches wide, will hang 
a room that measures 50 feet round and 9 feet high ? 

08) If 10^000 yards of 5 quarters wide will make coats for 
4y000 men, how many yards of 'shalloon of 3 qrs. wide will 
line them ? Ans. 1666^ yds. 

<'^) If 220 yards in length and 22 in breadth make an 
acrci what must be the length when the breadth is S3 yds. f 

Ans. 146 yds. 2 ft. 

(flo) If fQ|. n certain sum i can have 16 cwt. 2 qrs. carried 
fifty miles, what distance would 66 cwt. be carried for the 
same money? 



ewi. fprs. mil. ewt 

16 2 r 50 ;; 66 

4 66 4 

66 264) 3300 (12i^n«. 264 
264 

660 
528 



OrUiog, 
cwt. mil. ewi. 

164 : 50 :; 60 

2 33 ^ 2 

33 132)1660(12J».^n*. 13F 
132 

330 
264 



132 . 66 



264 • 132 

<^0 If the carriage of ^8f cwt. for 56 miles come to 
10s« 6d.y how far can I have 129^ cwt. for the same sum ? 

Ans. 8 miles 
W If 14{ cwt. be carried 100 miles for 365., how many 
lbs. can I have carried 36 milesi for the same money ? 

Ans. 4433]^ lbs. 

(«) If 27 men earn 131. ns. in 2 days, how long wiil 12 

men be earning the same ? Ans. 4f days 

^^) If the penny-loaf weighed 14 oz. when wheat was 4<* 
per bushel, what must it weigh wlien wheat is lit 7s. per 
bushel i 

s. ox. s. 

Ai 4 : 14 :; r 

4 

7 ) 56 ( 8 ounces^ Ant. 



'") If a pasture serves 56 horses for "J 5 days, lion' maiiy 
horses would eat it in 25 days ! Ans, lOS /loyses 

t<«i U a common field will feed 520 sheep 90 days, how 
long may I turn out 600 sheep ? Ans. 78 dat/s 

<") Suppose a liay-mow to be sufficient for 40 head of 
CBltle 18 weeks, how long would it serve 60 head of cattle i 
Ans. 12 Keeks 



I 



CI If 1000 men, in a garrisoo, have provision for 6 
monibs, how long would the same provisions last 1500 rata ? 



15,00 ) 60,00 ( 4 manlhi, Am, 



(M) If B oert^n number of men can throw up an entrench- 
I'laent in 9 days, when the day is 16 hours long; what time 
t-will it take when ihe day is 13 hours long? Ans. I2tla^s 
I " ('") If a person can perform a journey io G days, riding 9 
I bours each day, how long will it take hioi if he rides 12 
I hours a day ? Ans 4^ da^s 

I <") Travelled from London to York in 4 days of 12 hours 
t each, in how many days of 8 hours each can the same be 
performed? Ans, 6 dags 

<") How many perches in lengthgwith 12 in breadth, must 
I receive in exchange for 40 perches in length and 18 in 



le ) 730 \B 

^ni. 60 perchXM 

!"> There are two rooms, the floors of which have an 

Mual number of square feet ; the one is 50 feet by 30, the 

iWher is 40 in length ; wliat is the breadth >. Ans. Slji. 6 in. 

(") How many yards of paper, 3 qrs, wide, will cover a 

chamber that is 60 feet round, and 10 feet 14. inch high ? 

Ans. OOyds. lifoot 

"■■ How much stuff 2i quarters wide, will face 15 yards 

of silk, 3 qrs. wide ? Ans. l&mrd.'! 

(38) How many yards of brown drugget that is yard and 

half wide, will cover a room that is 15 feet long and 14 feet 

.broad? Ans. 15 yds. \ foot & in. Ot,\5yds.'2qn.Qnls.2in. 
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OR THE 

DOUBLE RULE OP THREE. 



IS 80 called because it ii the method of resolviog at one 
operation, such questions, as by the common Rule of Iliree, 
would require two or more statings, to be worked separately. 
It teaches from Jive numbers given to find a sixih. Three 
of the numbers contain asuppontiotif and the other two a 
demand* 

RuLB 1st. Place two of the terms of supposUion/ one 
above another, in the Jlrst place $ and that whidi is of the 
same name as the term sought, must be put in the *ee<md 
place. 

£nd. Place the terms ot demand one above another in the 
third place, in the same order as those in the^r<^ place. 

Srd. l^he first and third term in every row will be of the 
same name, and must be reduced to the same denomination : 
and the middle term must be brought to the lowest ^leno- 
mination mentioned. 

4th. Examine each row separately, using the middU term 
as common to both, in order to know if tne proportions be 
direct or inverse ; by saying, if the first term give the second, 
does the third require more or less. If direct, mark the^rst 
term with an asterisk ; if inverse, mark the third term. 

5th. Multiply the numbers marked for a divisor; and 
those which are not marked for a dividend ; and the quotient 
will be the answer. 

N. B. Tkere i$ another method of gtating quettiont in this rule, wMeh, 
tkomgh not so scientific as the former, is preferred by some teachers as more 
ettsyfor learners: for the use of such it is here sulffoined, 

KvLt 2nd. Let the prindpal cause of loss or gain, interest or deerefMe^ 
actkm, or pasmon, be put in thtjirst place. 

2nd. Let that which betokeneth time^ ^stance of place, and the IQte, 
be in die second place, and the remaining one in the third, 

3rd. Place the other terms under their like, in the soppoaHloiL 

4th. If the blanh falls under the third term, multiply the /tret anl 
second tsnns for a divisor, and the other three for a dividend! and th« 
quotient will be the answer. But if the blanh falls under the JSrst or 
second term, muMpljr the third and fourth terms for a divisor, and the 
other three for a dividend i the quotient wUl be the answer. 

Faoof. By two single rules of three. 
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Examples. 

If 6 men reap 18 acres of wheat in 5 days, how many 
acres will 10 men reap in 12 days ? 

6j the second role, 
men datfs eusres 

6 : 5 : : 18 



By the first role. 




mm aaree 

• 6 : 18 :: 

• sda^i : - :: 

6 
5 

Diwwr 30 


men 

10 

todays 



10 ; 12 :; — 



18 
10 

ISO 
12 

3,0 ) 216,0 

Ans, 72 cu!r€s 

• 

(*) Iff 8 persons spend 100/. in 4 months, how much will 
20 persons spend in 6 months ? ^n^. S75/. 

<*) If the carriage of 5 cwt. for 48 miles be 7^. 6(/., what 
will be the carriage of 15 cwt. for 24 miles ? Ans. l35/« 

('^> If 48/. be the wages of 36 m^n for 9 days, what will 
be earned by 12 men in 90 days ? Am. 160/. 

t^) If a person travels 240 miles in 7 days, when Uie day 
is 14 hours long, in how many days of 7 hours each will he 
travel 120 miles ? 



... By the first role. 
niUu days mUeg 

'240 : 7 : : 120 
14*0. : - :: iho.^ 

240 120 

7 14 



By the second ruk. 
dc^s hours mifes 
7 : 14 : ! 200 



• • 



12 : : 120 



• • 



Diviforl680 1680 

7 



168,0 ) 1176,0 ( 7 days, Ans. 
1176 

••• 

<^ If 14 men can dig 360 cubical yards of ear^h in fi 
days, how many men caa dig 144 cubical yards in 7 days ? 

Ans. 4 men 

(^ If 75 men can throw up an entrenchment in 5 days, 

when the day is 12 hours long, in what time will 50 men do 

it, when the day is 1 8 hours ? 4ns. 5 da^ 

(») If a barrel of ale will last a ^mily of 6 persons 2 

months, how many persons would drink 9 barrels in a year ? 

Ans, 9 persons 



Compound Proportion, 65 

(^) Suppose 84 gallons of brandy will serve 220 seamen 
8 days, how much will ^80 seamen drink in 12 days ? 



seamen gads. 

* 220 ; #84 

♦ 8<to. ; — 

220 
8 


• 
• 
• 
• 


seamen 

380 

12 db. 

< 


seamen 

220 

380 
380 
84 


days galls, 

: 8 :: a^ 
: 12 : : - 


1760 




■ 


1520 
3040 

3 J 920 
12 





176/) ) 38304,0 ( 217fJJ gaUs. 
00) If 150/- in 12 months gain 61. 155-, what, will be the 
interest of 700Z. for 7 years ? ^ns. 220/. 10^. 

C^O If 7 horses eat 25 busheli of oats in 10 days, bow 
many horses will eat up 100 bushels in a fortnight ? 

A71S. 20 horses 

0^ If 6 horses plough 10 licres of land in 5 days, how 

many horses will plough 16 acres in 12 days i Ans. 4« hortes 

<'^) How many bushels of wheat will serre 54^ people H 

days, when S bushels will serve 6 people 21 days ? 

Afis.' 18 bus, 

C^^)..Lent a friend 800/. for 9 months, at 5L per cent, how 
lon^ ought he to lend me 1250/. at 4/. per cent, ta requite 
my lunoiiess ? 

Tbe trnOi of thif opentioa mi^ be proved 
bjr Ibe rale of Interest* Ihof s ' nr ■ 



800 
5 

1250 
4 

5000 



Bj Uie firH role. 

mo, £. 
9 1250 • 

800 
9 

7200 
5 



5,000)36,000 



7itta.{ = 7mo. 6da, 



800A 
5 pr. 0. 



mo. 
6 

3 



40(00 



il ^ 
10 



no 

6 

1 

d. 

6 



12501. 

4 per Cent 

50(U0 



25 

43 4 
16 8 



30t for 9 m«. 

^.30 0for7»w.J 

Hence it is evident that the 800/. for 9 
months at 51, per cent, is SOh intere&t ; and 
of 1250/. for 7 months 6 dajs, at 4/. per 
cent, amounts io the same. 
C") If 736 bricks, 14 inches long and 10 broad, will pave 
a floor; how many bricks would it lake 15 inches long and 
9 inches broad ? Ans, 784 bricks 

0^ If 12 inches in length, 12 inches in breadth, and 12 
in thickness, make a solid foot, what length of a plank that 
is 6 inches broad and 4 inches thick will make the same I 

Ans, 72 inches 
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PfiACTICE is so called from its general use to all peN 
sons concerned in trade and business ; it being a compen- 
dious method of ascertaining the value of any quantity of 
goods or other commodities. 

All questions in this rule might be worked by Multipli<* 
cation, or the Rule of Three ; but they are here more ex* 
peditiottsly performed, iy taking aliquot or even parts. 

TABLES OF ALIQUOT PARTS. 



0/a Patmd. 

10#. Od. n i 



6 
5 

4 
3 
t 
3 
1 
1 
1 
1 



8 



4 
6 

8 
4 
3 




\ 



i 



Of a ShiUk^. 
6d. if ^ 

4. I 

3 

2 

1* 

1 



4 



0/a Penny » 

%farthing8.„^ i 

t/artkb^ ... } 



0/a Ton, 
10 ewt. is i 
5 




0/a Hundred, 
2 qrs, or 56 B. i 
1 qr, or 28 H. i 



8.01,2 l.m^When the price is less than a pinnt^'^T^vlde thc^ 
giveitf number, by the aliquot parts that are in a penny ; 
then by 12 and W for the answer. 



P i I i 
12 

2,0 



3857 at i 



964 I 



8,0 4df. 



^ns. 4* 4*1 

n'2794 at i 
Ans. 21. ISs. ^d. 

(^) 4657 at i 
Ans. U. lis. Q\d. 

(♦) 6120 at } 
Ans. 6/. Is. Qd. 



12 
2,0 



5687 at I 



2843 \ 



23,6 Ud. 



Ans. 11 1611| 

(«) 3987 at i 
Ans. SI. 6s. lid. 

(yy 6055 at I 
Ans. J2L I2s. Sid. 

(«) 8317 at i 
Ans. nL 6s. 6id. 



1 

4 



X 

2 



7459 at i 



3729 i 
1864 I 



559,4 i 



46,6 2d. 



12 

2,0 

Ans. 23 6 2i 



(»o) 3649 at I 
Ans. ill. 8s. O^d. 

(») 3078 at I 

(>») 7580 at i 
Ans. 23/. 13^. 9d. 



Practice. 



m 



II.— When the price is leu than a shilling ; divide the given 
number by tlie aliquot part or parts of a shilling, add them 
together and divide by SiO for the answer. 



(0 lA I A 13567 at I if. 
2fil 99,1 3 tL 
14 17 3 



41* 

2,0 



4359at ljd: 

363 3 
90 9{ 



45,4 0} 
3« 14 0} 



WlJA|i|5l37«tlJA 
2,0 1 64,2 H 
32 S H 






2.0 



6259at IfdL 

782 4^ 
130 41 



mt%\ 



2,0 1 123.0 10 



2,0 



61 10 10 



8479 at 2id. 



1413 2 
176 7| 



<^'2A| i 
2,0 



158.9 9i 
79 9 9} 



9876at2|dL 



1646 
411 6 



205.7 6 
102 17 6 



W 2345 at 2^. 
^ii«. 261. I7s. 4^id. 



^) 1342 at Sd. 
Ans. 16/. 15«. Qd. 

»o) 4320 at SJrf. 
Ans. SSL lOs. 

") 5627 at Sid. 
Ans. 821. Is. 2\d. 

''') 4396 at 3^. 
Ans. 68/. Us. 9d. 

13) 5069 at id. 
Ans. sa. 9s. 6d. 

»») 8005 at 4|rf. 
^nf. 151/. Is. lOid. 

»«) 2759 at 4fi(L 
Ans. 54/. 12f. 1^(/. 

'7) 7952 at 5rf. 
^i3j. 165/. I3s. M. 

»8) 6327 at Sid. 
Ans. ISSL 8s. Did. 

<») 3254 at Sid. 
Ans. 74/. II 5. Sd, 

^) 4968 at 5|e^ 
Ans. 109LQs.6d. 



m 3219 at Sd. 
Ans. 80/. 9^. 6A 

(») 2468 at 6^. 
^»«. 691. 8s. $d. 

<"> 5321 at lid. 
Ans. I66k5s.1id. 

C«) 6019 at 7id. 
Ans. 194/. Ts. Sid. 

<») 5068 at Sid. 
Ans. 179/. 9f. lOe/. 

W 8271 at 9rf. 
^itj. 310/. Ss. $(/. 

Ans. iSSt. 8s. 8d. 

(^ 8765 at lOid. 
Ans. 374/. 6*. 9J(/. 

W 6213 at lOJei. 
Ans. 278/. 5*. 9|</. 

W 5986 at IW. 
^/i j. 274/. 7^. 2d. 

C«) 7328 at llji. 
Ans. 543/. 109. 

C»«) 4537 at Hid. 
Ans. 1651. 8s. 2^. 

W 9765 at 11 Id 
Ans. 478/. Ii. e^rf. 



66 Practice. 

IIL^^ When the price is more than one shilling and leas than 
itoo ; take the aliquot part or parts fbr so much of the given 
price as is more thau a shilling, which add to the given 
quantity, and divide by 20 for the answer. 



111 9 



2,0 1547,5 9 
' 273 15 9 



C«) 3620 at 1^. i 
Ans. ISSLlOsAOd. 

<^) 54^26 at: Ui i 

Ans, 288/. 5s. I id., 

C*y 6421 at Is. Id. 
Ans. 3^1. 16s. Id. 

(*) 7536afcl*.l|d. 
Ani. 612/. 6s. 



(") 3d. 
i 



li 



Ans. S$llA4fS.lid. 

0) 6230atU li<f. 
^n$. S56/. 18&. 6|(/. 

(») 4586 at Is. 2d. 
Ans.^'2l6ni. lOs. ^d. 

(y) 6329 at Is. 2|rf. 
Ans. 3t5L I5s. S^d. 

<w) 7638 at Is. 2|ef. 
Ans. 461/. 9s. 3d. 

00 4006 at 1*. 2|i. 
Ans. 246/. 45. ofrf. 

('2) 7068'at 1^. 3d. 
Ans. 441/. 15«. 

0«) 4S20 at 1*. 3 J(/. 
Ans. ^^l. 10s. 



6547 at I 3J 
1636 9 
409 2| 

2,0 I 859,2 11 j 

429 12 11| 

('*) 3249 at 4«/. 
^/w. 216/. 125. 

0«> 7Q6Q at U. ^d. 
Ans. 478/. 05. 5d. 

C»T)639ra^,l5.4i(/. 
An^. 439/. 75. 7id. 

W BS25 fit l5. 4^. 
.^if>25. "^SSR 0*^ 8|(/. 

An^r^it. \^Hu. 

(20) 4238 at l5. 5 Jc?. 
-^«5. 304/. 125. l^d. 

(«0 6266 at l5. Bid. 
Ahs.if36l.17s.lld. 

'(2«) 4326 at l5. 5^d. 
A. 3191. ISs. lOid. 

C«») 6007 at l5. 6d. 
Ans.4f50l. 10s. 6d. 

(2<) 7.805 at l5. 6id. 
Ans. 5931. 10s. l^d. 

W4265atl5.6ffl?. 
-^»5. 328/. 1 55. 2|fi?. 

W 3654 at l5. 7d. 
Ans. 239/. 5s. 6d. 



(W) 6rf. i 3679 at 1 7^ 
Ic^. I 1839 6 
i UI 306 7 
76 7| 

2*0 1590,1 '^ 

295 1 9 

(«*) 4326 ^tl5. Hd. 
A. 3551. 19s. lOid, 

(29) 5432at l5. 8rf. 
Ans. 452/. IS5. 4rf. 

(^^> 6548 at l5. Sid. 
Ans. 5661. 2s. 7d. 

(30 7464 at 1$. 9id. 
Ans. 660/; I75. 6d. 

(33) 6791 at l5. lOd. 
Ans. 622/. lOs. 2d. 

(")1169atl5. lOi 
-4??5. 104/.95. 10|(/. 

(3^) 5544 at l5, 10| 
Ans» 469/. 35. 3d. 

C36) 7590 at l5. llrf. 
Ans. 727/. 75. 6d. 

(37) 4674 at 1 5. 11| 
A. 452/. 155, iO|^. 

(»8)3000atl«.^lli 
Ans. 293/. 155. 

(39) 4433 at 1 5. 11| 
1 Ans. 417/. 25. 7^5. 



PraOi^ 



99t 



IV.— If the price b^ an ev^n. number of ibilUUfft imder 
20y multiply the quantity by half the number, douDling the 
first figure of the product for shillingt, and the rest will be 
pounds. 



(1) 3$4$ at 2«. 

1 



j^fU. 364 6 



(«) 3752 at 4if. 
Ans. 1501. 8s. 

<^) 6543 at Ss. 
Ans. 1962i. 18*. 

(^) 7134r at 85. 
Ans. ^5SL I2s. 



(B) 3592 at lOf. 
5 

Ans, 1796 O' 



Or thos : 
10#. I i I 3876 at IQj; 

Ans, 1938 

C6) 3908 at I2i. 
Ans. 2344/. 16*. 

^7) 7766 at 14*. 
Ans. 54S6/. 4*. 



W 8609 at 14f. 
7 



-<fn*. 2526 6 

C») 8372 at 16*. 

Ans. 6697/. 12*. 

• 

(10) 17654 at 18*. 
Ans. 15888/. 12*. 

(H) 1234,6 at 18*. 
Ans. 11111/.8*. 



Y.'^Ifihe price consists qfoidshUlingsi Ist. Multiply the 
given quantity by the price» and divide by 20 for the answer. 
Or, 2nd. Find the greatest even number as in the last rule ; 
to which add ^ of the given number for the odd shilling, 
and their sum will be the answer. 



By Ibe first rule. 
(1) 7462 at 7s. 

7 



2,0 |_522M 
Ans, 261 1 14 



C2) 3264 at 9*. 
Ans. 1468/. 16*. 

W 4689 at 11*. 
Ans. 2578/. 19*. 



(♦) 7626 at 13*. 
Ans. 4956/. 18*. 

(*) 4258 at 15*. 
Ans. 3193/. 10*. 

(6) 6384 at 17*. 
Ans. 5426/. 8*. 

C7) 1234 at 19*. 
Ans. 1172/. 6*. 



By the lecond rule. 
C8) 73641 at 17*. 
8 

58912 ]6 
3682 i 

Ans. 62394 17 

(9) 3258 at 17*. 
Ans. 2769/. 6*. 

(»o) l0iS9 at 19*. 
Ans. 1015/. 11*. 



Vi.— ^Ae» the price is shillings and pence— li they are the 
aliquot part of a pound* divide the quantity by that part, 
and tbe quotient will be the answer in pounds. 

But 2ndly. If they are not an aliquot party find first for 
the shillings, dien take parts for the p^noe,- and add 
theit together. 

Srdly. When the price is shillings pence andjarthings, find 
for the sJiiiUngs pnd pence as before, and for thejarikings 
take parUf from a preceding line. - 



ttti 



PtacHce. 



Ans. 6M S 4 

(«) 5731 at 6*. 8(/. 

Am. l9M.es. Sd. 

^^> 2*87 at 2*. 6i- 

Ans. SOU. 128. 6d. 

(*) 4675 at 5s. 

Ans. 116^. IBs. 

(') 6543 at lOf. 

Ans. 99^11. 10s. 

(^ 1206 at 3^. 4^. 

^;i<. 201/. 

(7) 9676 at Is. i^d. 

Ans. 65SI. Ss. 



W 5s. 

6d. 



1 1 4709 at 5s. Sd. 



2d.\i 



1177 5 

117 14 6 

39 4 10 



£. 1334 4 4 



(^ 7890 at 7s. Sd. 

Ans. 2958/. I5s. 

Cio) 6234 at 4:s. Sd. 

Ans. 1454^, 12«. 

C") 4327 at 5s. 9d. 

Ans. 1244;. Os. Sd. 

0^ 6432 at lOf. 10^. 

Ans. 3484/. 

(w) 6974 at 9^. 6d. 

Ans. 3312/. 13f. OJ^ 



0*) 3rf. I J I 6745 at 3*;^ 8<f. 
3 

20235 
1686 S 



( 



( 



( 



( 



( 



2,0 ) 2192,1 3 
-rf«*. 1096. 1 3 

*> 6308 at 7s. 5d. 

Ans. 2339/. 4i« 4(/. 

^ 9085at 11*. 6(/. 

Ans. 5223/. 17*. 6d. 

7) 8712 at 15*. 9^. 

Ans. 68601. 14«. 

») 3240 at 18*. 8dl 

Ans. 3969/. 

'*') 6267 at 19*. 6d. 

Ans. eilOl. es. 6di 



(») 6(/. 



Sd. 

i 



I 



i 



3866atll*. 9|(/. 
11 



42526 
1933 
966 6 
161 1 



^45586 7 Ans 



(«0 4275 at 12*. 8^ 

Ans. 2720/. 17^. 2Jrf. 

<«) 2508 at 9*. lOfrf. 

w^it*. 1238/. 6*. 6^. 

<«') 4597 at 15*. Sid. 

Ans. 3572/. 5*. 0|(/. 

W 1060 at 16*. 2iflf. 

Ans. 1360/. 2*. llcT.' 

(«) 6324 at 18*. S^d. 

Ans. 5777/. 4^. 9A 



Praeiike. 



n 



T{L fFhen the price is pounds and skillingi § crptnmds, 
shOUngSf pence, anajarthings. 

Rule* Multiply the quantity by the poundf, and pro- 
ceed for the shillings, pence, &c. according to the preceding 
rules ; then these sums added together wm give the answer* 

O) 6#. 8A Ul 547 at 7/. 6«. Bd. 

7 



3829 
182 6 8 

^.4011 6 8 



<^) 456 at 8;. 5s. 

Ans. 8762/. 

O) 7960 at 9/. 4*. 

Ans. 7S2321. 

C) 4069 at ULSS.M. 

Ans. 45437/. 3^. M. 

0> 897 at 12/. 2s. 6d. 

Ans. 10876/. 2s. Sd. 

<«)5#. I Jl 1287at3/.7«.6(/. 

3 



3861 
2s.6d.\i\ 71 15 

35 17 6 



«^.3968 12 6 



O) 4685 at 61. 9s. M. 

Ans. 30296/. 6s. Sd. 

(«) 2397 at 10/. 15«: lOd. 

Ans. 2586% I2s. 6d. 

(»> 1234 at 1/. 14*. 7d. 

Ans. 2133/. 15*. lOd. 

(»o) 4538 at 51. 17*. 9rf. 

Mfn*. 26717/. 9*. 6<l. 



(») 10*. 


I 


5s. 




4*. 


■i- 


6d. 


* 


4(/. 


t 


lid. 


Z 


i 


* 



£. *. <f. ' 

1396atl 19 III 
698 
349 
279 4 
34 18 
23 5 4 
8 14 6 
1 9 1 



^.2790 10 11 



(>>) 3256 at 1/. i5s. Sid. 

Ans. 5772/. 5** 

m 2568 at 1/. 19*. 6f/. 

Ans. 5077/. 3*. Od. 

C^) 4400 at 1/. 13*. 4tid. 

Ans. 7S42/. 9*. lid. 

(»») 6432 at 21. 17*. 7i</. 

Ans. 18532/. 4*. 

0«) 432at3/. 13*.4|<f. 

iln*. 1584/. 18*. 

OV 1006at4/. ll*.4i£f. 

Ans. 4596/. 3*. Sd. 

W 1436 at 5/. 5*. 5ff. 

-4ii*. 7573/. 5s. 41(/. 

09) 326 at 6/. 16*. 9$^. 

Ans. 2174/. ]0*.4|<l. 

W 1281 at 7/. 7*. 7^* 

ilft*. 9943/. 15*. Sdf 



72 



I^ractie^ 



yilL H^enthe quaniitij^ is a ivhole ntitnier and djfwu* 
Hon. 

Rule. Work for the whole number by the former rules.; 
to which add ^^ h ^^ ^^Y other part of the jTric^i and add as 
before, for the answer. 



0) 5s. 

2s.6d. 

3d. 

lid. 



I 

i 

2 



nr 
Jl 

z 



for the f 
for the I 



£. 9. d. 

628| at 1 7 10| 
157 
78 10 
7 17 
3 18 6 
13 Hi 
6 111 



m lOs. 



£876 6 41 



(«) 435i at 21. 12s. 6d. 

Ans. IU3L Ss.9d. 

W 608 J at 3/. 2s. Qd. 

Ans. 1900/. 155. 7|ef. 

(*) 4391 at 4/. 5s. 6d. 

Ans. 1979/. 18^. 7 id. 

<^) 5S21 at 51. Is. 4d. 

Ans. 26961. 14^. 8^. 

(6T 276i at 175. 6d. 

Ans. 241/. 185. 9d. 

(') 426| at 185. 4rf. 

^715. 391/. 35. 9d. 

(8) 1 234 J at 45- 6|rf. 

Jn5. 280/. 5s. 6id. 

■■'•.■ 

(y) 3214 at 5;»- ^^l^- 

^W5, 94/. Ss. 9|i. 

(»o) 987J at 115-1 W. 

^W5. 588^ 105. Sid. 



25. 6^/. 



i 



a 
T 



I 
2 



i 



I 



£. s, d. 

364|at2 12 6| 
2 



728 
182 
45 10 
12 9 
lofacwt. 13 1| 
lof j 6 6| 

«e.957 12 5i 



(^2) 2464 at 4/. 105. 6d. 

Ans. 1113/. 65. 11;^. 

(»3) 3454 at 165. 6d. 

Ans. 284:1. ISs.Sid. 

('4) 9874 at 75. Sid. 

Ans. 380/« I U. 



(»*) 105. 


1 

2 


5s. 


I 
2 


3s. 4id. 


t 
7 


2d. 


1 
TIT 


I 


I 


T 

4 


f 


T 


2 


I 


I 
4 



6841 


at ISs. 6f rf. 


342 






171 






28 


10 




1 


8 


6 




7 


1| 




9 


H 




2 


H 



c£> 543 17^ 2| 

(»^) 1894 at 15^. 6rf. 

^«5. 146/. 105. 2|fl?. 

C»7) 3654 at XL 15$. 6d. 

Ans. 648i. I9s. 8{d. 

08) 1000at2/*7«.6rf^: 

Ans. 2375/. 



o 



Pmctke. 78 

IX. When bath the {Hrice and the quantity are tf seoerat 
denominations. 

Rule. Multiply the price by the highest denomination, 
and take parts for the lower denominations : then add them 
together for the answer. 

(*) At 5/. I5i. 6d. per cwt, what is the value of 75 cwt. 
S qrs. 21 lb. of hops ? 

iqn. i 5 15 6 X 3 

6 

6x 12 + S=sT5owt. 



1 qr. 

141b. 

71b. 



34 13 







12 


415 16 





17 6 


6 


« 17 


9 


1 8 


lOf 


14 


Bi 


7 


H 


438 10 


9ijint. 



(*) At 3/. ISs. 6d, per cwt. what is the value of 36 cwt. 
1 qr. 7 lb. of sugar ? Ans. 142/. 10c. Sid. 

(3) Sold 28 cwt. S qrs. 14 lb. of cheese, at 21. 12«. 6d. per 
cwt, what does it come to ? Ans. 151. \5s. 11 1(/. 

(4) Bought 29 cwt. 1 qr. 11 lb. of tea at 1(W. 18f. Sd. per 
cwt. ? Ans. S20I. 17(. S^d. 

O) What is the value of 13 cwt. S qr. 4 lb., of butter at 
2/. 18^. 4^. per cwt. i Ans. 4(W. 4f. 2d. 

(^ At U. \Ss. 9d. per cwt, what is the worth of 11 cwt. 
qr. 14 lb. of double refined sugar ? Ans. 551. I2s. 7|af. 

C7) What must I pay for 34 acres 2 roods 20 poles of 
land, at 21. Us. 6d. per acre ? Ans. 89/. Ss. 2id. 

C^) Bought 37 qrs. 4 bush. 2 pecks of wheat, at 4/. ISs.Sd. 
per quarter ? ^iw, 181/. 4*. 9 J<f. 

(<>) At I/. 6s. M. p^r gallon, what wiU 17 gall. 2qt8. 1 pint 
of brandy come to ? Ans. 23/. 4c. 1 |c^. 

C>o) Sold 17 tons 5 cwt. 2 qrs. at 12/. lOf. 4c/. per ton ? 

Ans. 216/. 4c. 6i/. 

(") Soap at 4/. 2c. 8i/. per cwt., what is the worth of 
19 cwt. 8 qrs. 7 lb. ? Ans. 82/. 17c. lOiU 

Ci^) Tobacco at 51. 16c. Sd. per cwt., what is the worth c^ 
42 cwt. qr. 16 lb. ? Ans. 2^51. 16c. Sd. 

<!'> At 3/. 14c. per cwt., what is the value of 18 cwt. 1 or. 

^nc. 67/. 13c. 1$/. 



41b. of currants? 
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TARE and Trett teaches the method of deducting 
such allowances as are usually made by merchants and 
tradesmen in selling their goods ; and the terms in general 
use are gross weighty tare^ trett, cloffl suttle, and neat toeighU 

Gross toeight is the 'oJiole toeight of the goods, and of that 
tnhick contains them^ whether box, barrel, bag,* chest, 
hamper, &c« 

Tare is an allowance made to the buyer for the weight of 
the box, barrel, &c. This is charged either at so much per 
box, &c. or at so much per cwt., or at so much in the whole. 

Trett is an allowance of 4 lb. per 104 {u e. a 26th part of 
the whole) for waste, dust, &c 

Suttle toeight is when the tare only is deducted from the 
gross. 

Clqff"i6 an allowance (after tare and trett are deducted) 
of 2 lb. in every 3 cwt. (or 1 lb. in every 168 lb.) to make 
the weight hold out when sold by retail. 

Neat or net weight is the pure weight, when all aHowances 
are deducted from the gross weight. 

EXAMPI^ES. 

CASE I. When the tare is so much in the whole. 

Rule. Subtract the tare from \\iegrosSt and the remainder 
will be the neat weight. 

(0 If the gross weight of several barrels of raisins be 
130 cwt. Sqrs. 18 lb., and the tare be 3 cwt. Sqrs. 241b., 
what is the nea^t weight ? 

€Wt. qrs, lbs. 
130 2 18 gtati 
3 3 24 tare 



jins. 126 2 22 neat weight 



C«) If the gross weight of several bags be 3]cwt«lqr. 

10 lb. and the tare be 3 cwt. iqr. 161b., what is the neat 

weight ? Ans. 27 cwt. 3 qrs. 22^* 

(3) If the gross weight of 20 frails of raisins be 11 cwt. 

. 2qis. and the tare be 1 cwt. 3qrs.5lb., what will bathe 

; neat weight ? Ans. 9cwtk2qr. 23 lb. 

♦ (*) What is t^ neat weight of a quaiitity/of goo^S* if the 

•gi^ss is 1 tun 3 cwt. 3 qrs. 5 lb. and the. tare 7 cwt.. 3 qrs. 

16 lb. ? Ans. i 5 cwt. S qrs.. IT lb. 



Tart and Trttt. 76 

(^) In 17 barrels, weighing in the whole 36 cwt. 9 qrs. 161b. 
gross, and tare in the whole S cwt. qr. 19 lb. how much 
neat weight ? Ans* 33 cost. 2 qr. 25 lb. 

<^) Iq 7 frails of raisins, each weighing 3 cwt. 2 qr. 151b. 
gross, tare in the whole 3qr8. 18 lb. how much neat weight? 

ewt, qn. lbs, . 
3 2 15 

r 



25 1 21 grou 
3 18 tare 



An$. 24 2 3 neaiwt^hi 

(7) In 8 barrels of fiss, each 3 qrs. 27 lb. gross, and tare 
in the whole 2 qrs. 11 lbs., how much neat weight f 

Ans, 7 cx/ot. I qr. 9 lb. 

W In 9 hhds. of nutmegs, each weighing gross 6 cwt. 
3 qrs. 161b., and tare in the whole 1 cwt. Oqr. 171b.) how 
much neat weight ? Am. 60 caoi. S qrs. IS lb. 

(^) What is the neat weight of 20 casks of argol, weigh- 
ing each 7 cwt. 2 qrs. 10 lb., and tare in the whole 1 cwl. 
3 qrs. 16 lb. ? ^ns. 1^9 cwt. 3 qrs. 16 U. 

• 

(io) The gross weight is 3 cwt. 1 qr. 11 lb. per hhd., and 
tare io the whole 1821b., what is the neat weight of 
12 hhds. ? 

cwi, gri. Ibi, 

3 1 IJ 28)182(4)6 

12 168 

1 2 14 lar» 

40 20 grvsi 14 

1 2 14 tare =3 



An9.,dS 2 6 neat weight 

=====3 

(*0 If the gross weight of 5 loads be 3 tons 2 cwt. 1 qr. 

per load, and the whole tare be 1760 lb., how much neat 

weight ? yim. 14 tons 15 ctot. 2 qrs. 4 lb. 

' ('<) What is the nest weight of 14 hhds. of tobacco, each 

weighing 5 cwt. 3 qr. 12 lb., tare in the whole 1260 lb. ? 

^ns. 70 cwt. 3 qrs, 

II. When the tare is at so much per bag^ barrel^ box, 8fc. 
RuLB. Multiply the tare of each box, barrel, 9cc. by the 
' Bttiaber of boxes, barrels, &c then subtract the product 
from the gross, and the remainder will be the neat weight. 

E 2 



76 . Tairt cmd TreU. 

(IS) What will be the neat weight of 7 bags of hops, weigh- 
ing in the whole 12 cwt, 2 qrs. 91b. and tare 18 lb. per bag? 

cwi, qrs. Uu, lbs, 

12 2 9 18 

1 U _7. €Wi.qr,lb8. 

. , 28)126(4or.= l 14 tare 

Jnt. 11 1 ftSneatwetghi ii2 

. === "74 

W What is the neat weight of 36 bales of silk weighing 
in the whole 74 cwt. qr. 16 lb. tare 17 lb. per bale? 

^ns. 68 cwt. 2 qr. 20 lb. 

('^) In 14 bags of pepper, weighing in the whole 9 cwt. 
2 qrs. 13 lb* gross, tare per bag 4 lb. 4 oz. how much neat 
weight? Ans.9cwU Oqrs. 9ihs. Soz, 



(IS) What is the neat weight of 12 chests of sugar, each 
weighing 14 cwt. 1 qr. 5 lb. gross, and tare 19 lb. per chest ? 



cwt. qrs, Us. lbs. 

14 1 5 19 

12 12 



171 '2 4i gross 28)228(4)8 

2 4 tare 224 



2 4 tare 



Ans. 1€9 2 neat weight 4 



(i7) What is the neat weight of 25 barrels, eacii weighing 
gross 5 cwt. S qrs. 7 lb. and tare per barrel 2 qrs. 12 lbs. ? 

Ans. 130 cwt. Oqr. 15 ib. 

W The gross weight of 21 hogsheads is 3 cwt. 1 qr. 81b. 
per hogshead, and the tare is 9 V^' 10 lbs. per hogshead; 
what IS the neat weight? ^ns. 52 cwt. Oqr. I4ilbs. 

(^^) If there are 7 casks of goods, and the gross weight of 
each cask is 4 cwt. 3 qrs. 16 lbs. and the tare 1 qr. 21 lbs. 
per cask, what is the neat weight ? j4ns. 31 cwt. qr. 21 lbs. 



III. . When the tare is at so much per cUft. 

RuLB. Divide the gross weight by the aliquot part or 
parts of a cwt«, which subtract from the gross, the 
in aeal. 



Tare and TreU: Tt 

(30) What is the neat weight of 12 barrels of potash, each 
weighing 287 lbs. gross ; the tare being 10 lb. per cwt ? 

lb. 

887 
12 



m.\ii\ 3444 grau 
iUK\ i\ «46 

307| tote 
Am. S136i Af. nM< 

(30 In 136 barrels of figs, each 126 lb. groto ; tare 12 lb. 
per pwt*» how many lbs. neat ? -^ns. 15300 lbs. 

C») How many lbs. neat in 5 hlids.. each 1 cwt. 3 qrs. 5 lb. 
gross ; the tare bleing 14 lb. per cwt. i An$. 879| lbs. 



(^ In 11 fraik each 3 qrs. 16lb« gross, and tare 16 lb. 
per cent| how much neat weight? 



qr$. lb, 

3 16 
11 

t&b, \\\9 S 8 gr§t$ 
1 1 17 tare 



Jnt. 8 1 19 nmU weight 



(M) In 36 hogsheads, each 2 cwt. 3 qrs. 24 lb. gross ; and 
tare 18 lb. per cwt., how much neat weight i 

Ans. 89 oat. 2 qrs. 7 lb. S oz. 
(^) What is the neat weight of 21 casks, each weighing 
2 cwt. 3 qrs. 18 lb. gross ; and tare 13 lb. per cwt. ? 

Ans. 54 cwt. qrs. 3f lbs. 
(^ In 33 parcek each weighing 2 cwt. I qr. gross ; and 
tare 8 lb. per cwt.» how much neat weight ? 

Ans. 68 cmt. 3 qrs. 22 Ih. 



IV. When both tare and trett are atlotoedt 

Rule. Find the tare as before, subtract it from the gross, 
and call the remainder suttle : then divide the suttle Sy 26, 
the quotient will be the trett ; which subtract from the 
Juttle, the remainder will be the neat weight. 



78 Tare and Trett. 

i^ Id 112 cwt. 1 qr. 25 lb. gross ; tare ]84* lb. trett 41b. 
per 104, how many pounds neat ? 

cwt, qr, lb. 
112 1 23 

4 

449 
28 



12597 grots 
184 tare 



26 I 12413 €Uttle 
477 truH 



Ant. 11936 Oft. neai weight. 



W In 36 cwt. 2 qrs. 4 lb. gross ; tare 36 lb. trett 4 lb. pec 
104, how many lbs. neat? y^ns. 39O0 Us. 

(t9) What is the neat weight in lbs. of 3 hhds. each weigh- 
ing 2 cwt. 3 qrs. 21 lb ; tare 38 lb. per hhd. ; and trett as 
usual? Ans. 839f Zd5. 

(^) In 16 frails, each 3 qrs. 271b. gross.; tare 71b. per 
cwt., and trett 4 lb. per 104, how many lbs. neat? 

^___ Ans. 1601 lbs. 

(30 How much is the neat weight of 9 butts, each 7 cwt. 
1 qr. 21 lb. ; tare 3 qrs. 24 lb. per butt, and trett as usual ? 

eyft. qr. lb. qr, lb. 

7 I 21 3 14 

9 9 



66 S 21 groti 7 3 14 tttre 

7 3 14 tare i 



86 I 5d 7 suttle 
2 12 trett 



An»^ 56 3 5 neat weight. 

'I ' ,1" I B cas 

<'^) How much neat weight in 3 butts, each 3 cwt. 2 qrs. 
8 lb. ; tare 1 qr, 26 lb« per butt, and trett 4 lb. per 104 ? 

^ns. S cxvt. S qrs. IS lb. 
(33) In 136 cwt, 2 qrs, 141b. gross, tare 121b. per cent, 
and trett 4 lb, per 104, how much neat weight ? 

j4ns. 1 17 cut. 1 qr. 6 lb. 

(S4) What is the neat weight of a hogshead which weighs 

S cwt. 3 qrs. lOlbi ; tare 2 <|rs, 8 lb, in the whole, and trelt 

as usual ? ^ns, 3 ou/, jr^ 16 lb. 



Tare and Trett. 79 

y,^^When tare, trett, and cloff', are aUotoed. 

Rule. —Work for the tare and trett as before; then 
divide the remainder, or suttle, bj 168; the quotient will 
be cloffy which subtract from the suttle, the remainder will 
be the neat weight. 

N.B. Instead of diyiding by 168 for the cloff, the more 
common and ready way is to mnitipW the cwts. suttle by 2, 
and divide the product by three, and the quotient will be 
the pounds clofl*. 

(ib) "What is the neat weight of 7 hhds«, each weighing 

5 cwt. 2 qrs. 1 6 lb. gross : tare in the whole 2 cwt. 1 qr. 81b. 

trett 4 lb. per 104, and cloff as usual ? 

cwt. qr. A. 
5 2 16 



39 
2 

56 1 37 


2 
1 




grast 
8 tar§ 

so suttle 


35 

2 

3|70 


1 
168 1 35 


1 
3 


20 trett 

suitle 
93 ch^ 


23 Of. chf 



jfns, 33 2 5 neatwt, 

(M) In 17 chests, each weighing, gross 4 cwt. 3 qrs. ; tare in 
the whole 3 cwt 3 qrs. 14 lb. ; trett and cloff as usua]» how 
mudi neat weight? ^ns. 76 cwt. 1 qr. ISUl 

(^ In 25 cwt. 3 qrs. 161b. gross; tare 161b. per cwt.; 
trett 4 lb. per 104 ; and cloff as usual, how much neat weight ? 

Ans. 21 cwt. qr. 24^ lb. 

(^) What is the neat weight of 14 barrels of molasses, 
each containing 5 cwt. 1 qr. 121b. gross; tare 14 lb. per cwt. ; 
trett 4 lb. per 104, and cloff 2 lb. per 3 cw^. ? 

cwt. qr. A. 



5 


1 


12 

2 


63 
2 


- - 


10 


2 


24 
7 




^^.\i\ 75 
9 

S6 1 65 
8 




1 

2 
2 


gross 
14 tare 

14 suttle 
2| irett 


3 1 V26 
42^1 


qr. 14 lb. chf 


168 1 63 



1 


11| suttle 
14 cloff^ 




' 



Ans, 62 2 25^ r^eaJt weight 

C») What is the neat weight of 29 barrels, each 3 cwt. 

S qrs. 25 lb. gross ; tare 16 ib. per cwt. ; trett 4 lb. per lOt-, 

aiid cloff kw Usual i Ans. 88 cto^ 1 qr. 24 lb. 



(80) 

inUve^U 



INTEREST is the profit obtained by lending a sum of 
noaejr for a certain time, and at a fixed rate. 

IlfTERBST IS EITHER SiMPLB OR COMPOUND. 

SIMPLE INTEREST 

Is that which u reckoned on the principal only* 

The Principal is the money lent. 

The Rate per cent, is the sum per cent agreed on, to 
be paid for the use of the principal per annum. 

The Amount is the principal and interest added together. 

Interest is also applied to Commission, Brokerage, 
Purchasing of Stock, ana Insurance. 

CASE I. — To Jind the Interest of any sum of money for ayear. 

Rule.-— Multiply the principal by the rate per cent ; that 
product divided by 100 will give the interest required. 

Or, take the aliquot part or parts with the given rate that 
are in 100. 

Examples. 

(0 What is the interest of 252L lOs. 6d. for a year, at 
4> f per cent per annum ? ^ 

I 252 10 6 Or, tbas: 

4} 41. i A t 252 10 6 



1010 2 
126 5 



3 


10<. |{ 1 10 
1 


2 Oi 
5 3 


£.11136 7 
2(^ 


3 


Jnt. £.11 


7 3i 


shitt. 7|27 
12 

• 




* 




/met 3|27 









farOu 1|08 

W What is the interest of 384/. 125. lOef. for a year at 5/. 
per cent i Ans. 19/. 4^. l\d. 

(') What is the interest of 756/. 10«. for a year, at 4/. per 
cent? Ans. SOL 5s. 2^ 

(^> yfhai is the interest of 856/> for a year». at S { per 
cent? Ans. 291. I9s. 2id 



JnUrc^. 



81 



110'^ToJind the Interest of any sum for seDeral years. 

Rule. — ^Multiply the interest of one year by the number 
of years given, and the product wili be the answer. 

Examples. 

0) What is the interest of ^5/. 15^. for S years and | , at 
5L per cent ? 

285 15 Or Uias, TImd for Uie jeuriy moltiplj, &e. 

5 5t I ^ I «85 15 i - - 



£.14 I S8 15 
20 



14 5 9 



#.5 I 75 
12 

d.9\00 



14 5 9 
S 

42 17 S 
1 2 iOi 



Ant. £.50 H 



(^) At 4 { per cent per annum, what is the interest of 
450t 12s. for 5 years ? Ans. lOlL 7s. 7id. 

(^ What is the interest of 500 guineas for 7 years, at S | 
per c^nt per annum ? Ans. 128/. 125. 6(L 

(8) What is the interest of 1000/. for 5 i yesirs, «t 8 per 
cent? V jins. 157/. 10*. 



C») What is the interest of 
365/. lOs. for S months, at 51. 
per cent per annum ? 

365 10 

5 dMtf.miB 5 6 



£.181 2r 10 
20 



4 11 4i 



«.5 I 50 
12 



(10) What is the interest of 
1240/. for 1 year anci IQ 
months, at 4 ^ per cent ? 

i 1240 

4 em0.\l\5bi6 

*mo. I f I 27 18 

4960 18 12 

620 

jhu. £.102 6 



£.55 I 80 
20 



«. 16 I 00 



d.6\00 

(") What is the interest of 256/. 10*. 6i. for f a year, at 
S I per cent ? ^;i5. 4/. 165. 24</. 

0«) What is the interest, of 486/. 155. for 9 months, at 
4 1 per cent ? Ans. 161. 85. S^d. 

(*') What is 'the interest of 500/* for 8 years and 8 months, 
at si. per cent? jins. 91/. I85. 4d* 

£5 



iSt Interest. 

(i«) What ig the amount of 10002. for 2 yewrs and 10 
monthsy at S per cent ? 



1000 
3 

30/00 



30 
2 

60 
15 
10 



1000 prme^ 
85 uUereH 



Am. 1085 



«f 85ml0refl 

(i&) What 18 the amount of 500/. for 3 years 8 months, at 
5 per cent per annum i Am. £9]L 139. 4(i. 



III. When interest is required for any number qfvoeeks. 

Rule. Fin^ the interest of the given sum for one year ; 
then state— As 52 weeks are to that interest, so are the weeks 
given, to the interest required. 

Examples. ' 
W What is the interest of 348/. ISj. 4^. for 25 weeks, at 
i| per cent per annum ? 



£. t. 

4 348 13 

1394 13 
174 6 


4 
4 

a 


wkt. 
As 52 


• 
52) 


£, t. d. wki 
15 13 9| :: 25 
20 

313 
12 . 


£.15/69 a 

ja 





3765 

4 


f. 13/80 
12 


15062 . 
25 


i.9/60 

4 

far, S/40 


376550 ( 4) 7241 
18 12)1810< 
2,0 ) 15,0 10 
Ahs. 7 10 10}^18 



07) What is the interest of 237/. I6s. 6c/. for. 20 weeks, at 
Sf per cent per annum t . Ans. SLAs, 0^. 

(*^) Find the interest of SOOL for 37 weeks, at 5 per cent, 
per annupa ? Anf. liC tSs. 9d. 

09) 1^1^ 2501. on a mortgage at 4| per cent per ann. what 
interest wiil be due for 4^ weeks > Ans. l(j/. is. S\d. — 12 r. 



InUrult. 88 

(»} I demand -the ioterest of 75(M. 15^. for three yeart and 
12 viveks at 4^ per cent per annum ? 

£. ju wA#. £, M. d. mkt. 

f 750 15 52 : 35 13 2$ ;; 12 
4 12_ 

3003 52)421 18 6(8^4«.7ii 

i i B75 7 6 416 

187 13 9 

a a. . 11 

£.35/66 13 20 

20 — — 



52 ) 238 ( 4t. 



f . 13/21 £. 35 13 fti 208 

12 3 



30 



d. 2/55 106 19 7| 12 
4 8 4 7 



52>366(7d: 



/or. 2/20 ^. 115 4 2| .^^h#. 364 

2 

(«0 What is the interest of 680/. for 2 years and 25 weekti 
at 5 per cent per annum ? ^ns. S4tL 6s» 1 Idm 

(**) Lent 1250/. on a mortgage at 4| per cent per annum, 
what interest will he due for 7 years and 35 weeks ? 

^ns. 4S1/. lis. ^d. 

(^ I demand the interest of IfiOOL for 5 yeara and 40 
weeks, at 4 per cent per annum ? J^ns* 230Z* 1 5 f . 4»|«t— 24 r. 

IV. ^Ae« interest is required Jor any number of dkyfS. 
Rule. Find the interest of the giyen sum for a year; and 
then state — As 365 days are to that interest, so are the days 
given to the interest required. 

Examples. 
, (^) What is the interest of 370^ 18«. 6d for 150 days, at 
44 per cent per annum ? 



£. $. 
i 370 18 


d. 
6 • 

4 


As 365 


£. t. d* 
; 16 13 91 

20 

333 
'12 

4005 
4 

16023 
150 

365 ) 2403450 ( 4)6584 
2190 12U646 

*if* 2,0)1J,7 
**• ^'.6 17 


dojft 

:; isa 


1483 14 
185 9 




3 




£.16/69 3 
20 

'a. 1:^83 
12 

4. 9yi^9"* 
4' • 


3 


9 
24IM. 



^ Find the interest of 68(M. for 250 dfl^yt, at 5 per cent 
per annum? Ans. 2SL Si. 9d. 

W What Is the amount of S652. lOs. for 280 days, at 3 
|Mr cent per annum ? • Ans, St, 8s« 2|(f. 

<*7) What is the amount of 16001. for 3 years and:7S days, 
at 4 per cent per annum ? 

£• daifM £ dtt§f* 

1600 64 As 365 : 64 :; 73 

4 3 73 

£.64/00 192 ,192 Or,73be|«gOBe. 

12 6 448 fifUi ofsas, only 

— — — ^ ' divide bj 5, 

TltfiNltfreif 804 6 365) 4672(1 2«.6<^ tlio»— 

Tkefrme^teOO 5)64 

TkeamomU 1804 6 ilnt. £.12 16 

W Borrowed on the 1st of January 1200/. and paid it on 
the 1st of August twelve-month (1 year and 212 days) .with 
interest at 5 per cent per annum ; I demand the amount. 

Ans. 1294^/. IBs. llid.—l2S rem. 

c^ Required the interest of 250 guineas* at 3| percent, 
for 7 years and 100 days i Ans. 671. 3s. lO^d. 

(M) What is the interest of 1780Z. for 5 years and 120 
days,' at 8f per cent per ann. ? Ans. 331/. 19^. 7|^— SSO r. 

&0 What is the amount of 500 guineas, at 4f per cent per 
annum, for 7 years and 73 days i Ans. 695L 2s. Od. 

V. When the amount^ Hme, and rate per cent^ are given, io 
Jind the principal. 

Rule. As the amount of 100/. at the rate, and for the 
time given, is to 100, so is the amount given, to the princi- 
pal required. 

(3f) What principal, being put to interest, will amount to 
430/. 149. in 4 years, at 4| per cent per annum I 

4} X 4 = 18 -f- 1 00 = 118/. = Uie UDoant of 1 00 for tbe rale and time. 
Then My— Ai 1181. : lOO/. ;: 430^ 14r. 
20 20 

2^60 




236,0 ) 86140,0 ( 3651. Jim. 
708 




1180 
1180 



W What principal bang put to interest wiD anlounl to 
540? • in 5 yenirs, at 4* per cent per annum ? ^ta* 4>5(M. 

cs«) What principal being put to interest for 7 years at 
5 per cent per annum will amount to 708/. I5s. ? Ans. 525L 

VI. When the principal^ rate per cent, and amount ^ are 
given f tojind the ttme» 

Rule. As the interest of the principal for one yeari is 
to one year, so is the whole interest to the time required. 

EXAMPLBS. 

(9&) In what time will S651. amount to 4^0/. 14f. at 4^ per 
cent per annum? 

£. B, s, d. yr, £. i. 



* 365 
4* 

1460 
ISS 10 


Ai 16 8 6 
SO 

328 
12 

3942 
£. 9. =f= 

430 14 mMumt 
365 Qprmdfoi 


: 1 :: 6& u 

90 

^ 1314 
12 


£. 16/42 10 
90 


3942) 15r68(4>r». Ant 
15768. . 


«.8/50 
IS 


• » • • 


65 14 mUrut 





d. 6/00 1 

(^ In what time will 450?. amount to 540^. at 4 per dent 

rrann.? j4ns. Syea/rs* 

(^) In what time will 6M. amount to 708& 15^. at 5 per 
cent per annum ? Ans, 7 ifears. 

VI L When the principal^ amount^ and time, are given, to 
find the rate per cent. 

Rule. As the principal is to the interest for the whole 
tim^, so is 100/. to its interest for the same time. Divide 
that interest by the time> and the quotient will be the rate 
per cent. 

Ekamplxs. 
W At what rate per cent will 365/. amount to 4S0/. 14;. 
in '4 years time ^ 



£. <. 

430 14 
365 S 


£. 
.Ai 365 


£. f. 

: 65 14 
20 

1314 

.100 


* 


£. 

100 


65 14 


... .■ 


• ' • • 


. ' 



365) 191400 (d60#.=»18JL •mi 

18l> ^^yr^^zz^t p«r ct 



86 C<mmds9wn. 

(^) At what rate per cent will 450^« amouDt to 540I. in 
5 years tkne ? Ans^ ^per cent. 

W At what rate per cent will 525L amount to 708/; I5s, 
in 7 years time ? Ans. 5 pen cenl. 



<Eromttti«0iom 



COMMISSION is an allowance of so mudi per. cent, 
from merchants to their factors, for the buying or selling of 
goods. The term is also applied by bankers to drawing 
bills and managing accounts. 

RuLB I. If the commission be above one per cent, 
multiply the principal by the rate per cent (as in interest) 
and mvide by 100. 

2nd. If under one per cent, divide the given sum by 100, 
and take aliquot parts from the" quotient, with the commis- 
sion. 

(0 What does the commission come to on 845/. \%s. 6(L at 
S| per cent ? 

£. *. d. 

i f 845 18 6 

3 



8537 15 6 
i I 422 19 3 
Sli 9 7i 

100)31/72 4 4^ 
Am. 31 14, 5} 



^^y What must I allow my correspondent for disbursing, 
on my account, 389/. J?^* 9d. at 2i per cent ? 

-rfiff, BLl5s.5id. 

(') What is the commission of 768/. I2s, 6d, at 2| per 
cent ? Ans. 19/. 4es. S^d. 

(O My correspondent writes roe word that he has bought 

goods on my account to the value of 890/. fOsV 4d. ; what 
ees hiS'COAimissioii come to> at 2f per cent ? 

■^^ . -•- Ans. 24?/. 9*. 9J</* 



Brnktragt. 



91 



(^). If I allow my factor U 
per cent, what will be the 
commission for disbursing on 
my account S85/. lOs.? 

I U I 385 10 

i\i\\ms 

I • 48 3 9 



100 ) €M 8 9 



£.^ 5 3i Jm. 



(*) What will the commiB- 
sion of a country banker 
amount to on 1650/. al i per 
cent? 

100 ) 16.50 


1 




16 10 


i 


4 3 6 
2 13 



£.e s 9 Jut. 



(') What will be the commission of 1000/. at | per cent ? 

^ns. 2/. 10. 

(^) What will a banker's commission for 7860/. 165. 10c/. 
amount to, at | per cent ? j4ns, 58/. 19^. I id, 

(*) Suppose 1 allow my correspobdent If for his commis- 
sion, what will it amount to for disbursing on my account 
758/. ISs. ? Ans. 10/. Ss. Sid. 



Broftetage^ 



BROKERAGE is a small allowance per cent, to a per- 
son called a broker, for assisting merchants or factors in 
buying or selling of goods. 

Rule* The same as for Commission. 

Examples. 



(1) What is the brokerage 
of 562L lOs. at 6s. 6d. per ct.? 



100)5,6^10 



5#. 

1«. 

.€d. 



i 

I 
I 

i 



5 JS 6 



18 1^ 
5 7* 
2 9| 



Am. of 1 16 6} 



O If I allow a broker f per 
cent, what will his brokerage 
come to on 1456/. 12;. 6d,> 
£. s. d, 
100 ) 14.5<^ 12 6 

14 U 3} 



. 7 ) 87 1»iO^ 
Jn$, 4, It 9 m 



N.B» Wlien aliquol parts are not 
easily fouod, inullipijing bj the 
Dpper figure aoU dividing by tbt 
loweff wUl give th»au»i^. 



I 



68 Purchasing of Stocki. 

(11 What IB the brokerage o£ iSll. 18s. at I2s. 6d. per 
ceDtJ Ans. 31. Os. l]^. 

rtl Find the brokerage of 13501. 16i. 6d. at 2s. 9d. per 
cent J Ans. 7l.8s.7d.' 

(*) If I allow a broker ^ per cent, what will his brokerage 
come to on 96«. Ms. ? Am. 5l. 15*. 9d. 

(f) A broker sold goods to the amount of 525^ 12s. what 
will his brokerage come to at 2^ per cent i Arts, \2l. 9s. l^d, 

C) If a broker sells gooda to the amount of 1000 guineast 
what is his demand at 1} per cent? Aas. SI. lis. 6d. 

(» What is the claim of a broker, at J per cent, on 
new. I2s.? Ans. U 8j. Oirf. 



)^utcf)a<>ing of ^tocfte. 



STOCK is a name given to the money borrowe^Ty 
-government; and alao to the property of our trading com- 
panies. The rules for buying or selling shares in these 
stocks, are as follow : 

Rule 1st. If the sum given is above par {('. e. above 100) 
multiply the sum to be purchased by the excess above 100 ; 
divide the product by 100, and add the quotient to the given 
sum. 

2ad. If ihe sum given is itnder par, multiply it by the 
price; and that product divided by lOO, will give the 
answer. 

Or, 3rdly, Inetead of multiplying, take pattB for the whole 
price. 

Examples. 

(') What is the purchase of 736^. lOi. South Sea s tock, 
at lllf per centi 



llil 


184 t 

9S 1 


6 
3 


100) 


83,-!7 13 


9 




B3 15 

736 10 


64 



Jm. £. sao 5 


6* 




w. £. ago S 6 



1 



Inmranee, 



m 



(^) Bought 782/. I6f. ^ bank annuities, at 9\\ per cent, 
what did it cost me ? 



£. «. dL 

782 16 6 
9 

7045 8 6 
10 

70464 5 0=90 
782 16 6 = 1 
97 17 Of=| 



Or tbui. 



1,00)713,34 18 6} 
Mu. £.713 6 11| 



£. «. if. 

782 16 6 

391 8.3 

195 14 1) 

78 3 7 

39 2 9( 

7 16 ^ 

19 6i 



^fltf. £.713 6 11 j 



50 


i 


25 


{ 


10 


5 

1 




i 


i 



(^) What is the purchase of 1340/. \2$. ^ast India stock, 
at 1 10| per cent ? Ans. 1478/. Of. 2|i& 

(^) Sold 2365/. ISs. ed. India stock, at 104| per cent, 
what .sum did I receive? ^ns. WjSl. 6f. 11^ 

<5) Bought 758/. 18«. three per cent consolidated annui- 
ties, at 88^ per cent ? Aru. 669/. 14«. *id. 

(^ What is the purchase of 1000/. consols, at 84f per 
cent > Am. 848/. IBs. 

0) At lOSf per cent, what is the purchase of 56202. three 
per cent reduced annuities ? Am* 189/. 1S«* 6<f. 



»■ '" '■■ 



Smsutume^ 



INSURANCE is an allowance per cent, paid by the pro- 
prietors of goods, &c. to certain persons or offices, who 
engage to make good the loss of ships, houses, goods, &c. 
'which may happen by storms, fire, or other accioents : the 
securUif the insurer receives, as well as the premium he pays, 
is also called Insurance* 

Rule. Multiply th^sum to be insured by ^^lei^te, and 
the product divided by 100 is the per centage to ibe paid.*-*- 
Or, instead of multiplying, take paru for the rate. 



90 Insurance. 

Examples. 
<0 What is the insurance of 658/. 12^. 6d. at 15| per cent I 



£. t. d, 
i\i\ 658 12 6 

15 



Or lhu8) by taking parti of the rale, 

£. 8. d. 



9879 7 6 

i|4| 329 6 3 

8^ 6 6{ 

100)102,91 3j 

jfns. £. 102 18 ^ 



lOf. 

5*. 
I 



I 

4 



G58 12 6 



65 17 3 
32 18 7^ 
3 5 lOi 
16 5i 



Am, £. 102 18 2^ 



(^ What is the insurance of 850/. at 12| per cent? 

Arts. 1081. 7s. ed. 
O What is the insurance of a ship's cargo valued at 
£4680/. at 18| per cent ? Ans. 4494/. I9s. 6d. 

W What is the insurance of 1000/. at 6f per cent ? 

Ans. 6Sl. 15*; 
C'^) Whiit is the insurance of 1784/. I2s. at If per cent? 

Ans. 28/. 19*. Hid. 



(^ What is the insurance of 864/. 15*. at $s. Sd. per cent, 
and at I4a. Sd. ? 



£, s, d. 

1,00)36,4 15 



lOtf. 


i 

6 


S6 





Hi 


4s. 
Bd. 


18 
7 
1 



4 
4 


04 


Ans, 


^.26 


8 


8 



of. #. A 
1,00)36,4 15" 

3ff. 417. f 36 041i 

4rf. Al 6 1} 
12 e- 

u#fi#. .^.6 12 1| 



(7) What 18 the insurance of 584/. 16*. 6d. at 2*. 9i/. per 
cent? Ans. 16*. 0^. 

W Required the insurance of 1234/. at 3*. id. per cent ? 

Ans. 21. Is. l\d. 

C^) What U an underwriter to receive for insuring 5000/. 
at 10 guifi^as per cent.^* x, Ans, 525/. 

* When the premium is at so many gumeaSf work as for poands, vai 
add a twenlieth part to the answer. 



(91) 



COMPOUND INTEREST is that which arisei both 
from the principal and interest ; that is, the interest due at 
each payment is added to the principal, to bear interest for' 
the next payment. 

Rui'E. Find the amount of the principal, for the time of 
the fir^t payment, by Simple Interest. Call this amount the 
prindpal tor the second payment, and find its amount as 
before ; and so on for the number of payments required. 

2nd. Subtract the^r^ principal from the laH amount^ and 
it will give the corripound interest required. 

3rd. When the interest is half-yearly^ guarterlyt &c. find 
the interest for one payment more than the number given ; 
and taie the parts from that payment, which add to the sura 
before found. 

Examples. 

<tO What is the amount of 250/. for 3 years, at 5 per cent? 

£. £. *. £. **. d. 

250 «50 0=lttyn,prm. 262 10 0=2fMJyrf . ^rm. 
5 12 10 = Ut yr$, mtereH 15 2 6 =2tMl jrrf . mt> 

20 5 5^ 

lO/OO 15/12 10 _. 13/78 2 6 

=== _«£ «£ > £. $. d, 

2/30 IbjSi 2*75 12 6 

12 12 18 15 7t 

6/00 7/50 289 8 lJ=Srrf 

4 yr». am. 

Or IhuB.* 2/00 

£. s. d. 
j^ 230 Ossgwen principal 

12 10 0= 1 yeat'a interest 

^ 262 10 Osz^nd yem^s prine^ 

13 2 6= :2fitf yeiii^# interest 

5^ 210 12 6 
13 15 7| 

^ft#. 289 8 H 



(^) What is the amount of 3842. lOs, for 5 years, at 4 per 
cent per annum? Ans. 467/. J6j. Orf. 

* N. B. WheQ the interest is anj equal part of « hundred «s 5 per oenl 
i« j^» 4 per cent ^, &c. Ibe answer may be more ezpedilioasl^ found bj sue* 
ecsfive dititioDs. 



92 Campcund Interest 

(?) What is the amount of 1000/. for S years, at 5 per cent 
per annum? Ans, ll57Ll2s.6d. 

(^ Required the amount of 750^. iSs. Sd, for 4 years, at 
4f per cent per annum ? Ans. S95L 7s. j^d, 

<^) What is the amount of 100/. for 3 years, at Si per cent 
per annum? ^ns. 11(3. 17^. 5<L 

(<0 What is the amount of 570/. 10^. for S| years, at ^ 
per cent per annum i 

£• <• • £. s. d, £• <. d, 

i 570 10 370 10 596 3 51 

4 25 13 5i ^26 16 6| 

2282 I 596 3 5| i 622 19 llf 
285 5 4 4 



S5/67 5 2334 13 9 2491 19 11 

20 298 1 8i 311 9 11| 

13/45 26/82 15 5) 28/03 9 10} 

12 20 20 

5/«0 16/55 /69 

4 12 12 

1/60 6/65 8/38 



2/62 1/55 



£. #. d* 





622 19 111 
28 81 


i 


651 





8 

4 


m 


2604 2 
325 10 


8 

4 



29/29 13 
20 

5^ 
12 



£. 
i 29 


s. d. 

5 11 


7 
651 


6 5( 
8 


i^il#. 658 


7 If 



11/16 

(7) What is the amount of 500/. for 4^ years, at 4 percent 
per annum i Ans. 596/. \2s. e^d. 

(^) What is the amount of 368/. 12^. for S| years, at 3 
per cent per annum ? Ans. 411/. 165. lOid. 



Ccn^^nd: 



98 



C^) What is the compound interest of 400/. for 2 yean, 
10 months and 15 days, at 5f per cent per aoniun ? 



' 400 
3 

SCO 
14/00 



400 
14 

414 
3 

1242 
207 

14/49 
20 

9/80 
12 

9/60 
4 

2/10 



414 
14 9 9i 



m. 



i 428 



9 9| 
3 



6 


1 


3 


1 

} 



£.». d. 
14 19 m 



7 9 Ui 
3 14 11 

1 17 



SI 



1285 
214 



9 44 
4 10} 



13 2 5 
428 9 9} 



14/99 14 Sj 
20 



iMNMmly 441 12 
liifrin, 400 9 



0** 



19/94 
12 

11/31 
4 

1/25 



comp, int. 41 12 ^ Ant. 



(10) What is the compound interest of 100/. for 8 years, 
4 months, and 10 ten aays, at 4^ per cent per annum r 

Ans. 15/. 19^. 4|</. 

(*0 What is the compound interest of 765/. lOf. for5|yr8. 
at 4 per cent per annum ? ilf». 184/. 9«. 5|flf, 



(13) What is the compound interest of 250/. for 2| years, 
at 4 per cent per annum, payable half yearly ? ^ 

£. V. d. 
50)250 thegwenprine^ 

5 /jnthaff'^ear^sinierett 

50)255 second half'year's prine^ 
5 2 second half-fear^s inierest 

50)260 2 (hirdkai/'pear^sfrmc^ 
5 4 third haff'fem'sinierest 

50)265 6 /imrH^Jkal/'few^sjprm. 
5 6 1| fntrth ^-^ear^s int. 

50 ) 270 12 14 /m half year's prin. 

5 8 ^ jifthhaif-year's interest 

276 4 Jive half-year's amount 
250 Jirstprinc^, subtracted 

Ans. 26 4 eompeund interest 

(*') Find the compound Interest of 280/. lOs. for If ycarj 
at 5 per cent, payable half-yearly ? Ans. 21/. lU. 4!tL 

(^^) What is the compound interest of 760/. 15^. for 2 yrs. 
payable iialf-yearly, at 4 per cent fet SAak.\ A%^^\%^«^U^ 



N. B. 4 per cent for 
a year u j^ of m ban- 
drad ^ consequenUj, 
per half jear will be ^ 
SeethefMl^to tlMfirtk 
sum in this role. 



94 fJomfmmd Inferest, 

' (>5). What ift the amouDt of IQOL payable quarterly, sup' 
posing it to have been forborne 2 years, at S per cent ? 



£' 

100 


4 


100 
U 15 


wmU 

4 


£. s. d. 

100 15 
15 1} 

101 10 Harn^ 

3 


101 10 
15 

102 5 




i 3,00 
20 


100 15 an 
3 


^ am* 
3 


302 5 


) 304 10 3] 


4 ) 366 15 11^ 


13/00 




75 11 3 
20 

15/11 
12 




76 2 6} 
20 

15/22 
12 


76 13 
20 

15/33 
IS 


111 


- 




1/35 
4 

1/40 




2/70 

4 

2/89 


4/07 




£. #. 

102 5 
15 


4 


£. #. 

103 
15 

am' 103 16 


d, £, a. d, £. s. 

7f 103 16 1 104 11 
5i 15 6| 15 

1 am' 104 11 7fam* 105 7 
3 3 


d. 


103 


7|i 
3 


4 <m^ 
3 


4)309 1 


11* 


4)311 8 


3 


4)313 14 llj 

/78 8 8| 
20 


4)316 2 

179 
20 





/77 5 
20 


/77 17 
20 


0| 


6 


15/45 
12 




15/57 
12 




15/68 
12 


15^ 
12 




5/45 
4 




6/d4 
4 




8/24 
4 


9/66 

4 




1/33 




3/39 




/99«=i> nearly 2/64 






.<4R5. 


105 7 4 
15 94 


amount of 2 y tfar#, ^ piar$er^ pa^ 






106 3 H 


ymentt. 



(16) ^)iat is the amount of 50/. payable quarterly, sup* 
posing it to have been forborne 2f years, at ^ per cent per 
annum ? j4ns^ 551. 0$. S^d. 



(»6) 



DISCOUNT is the allowance made to a person for pay- 
ing money before it is due ; and is so much as that money, 
if put to interest, would gain in the same time and at the 
same rate. 

Thus 100& present money, will discharge a debt of 105/. 
to be paid a year to come, rebate being made at 5 per cent. 

The present toorthf then, is the sum to be paid when the 
discount is taken off. 

Rule 1st. fVhen the present toorth is required i say, As 
the amount of lOOL for the given rate and time, is to 100^. 
so is the sum given to the present toorth* 

2nd. When the rebate or discount is required; say, As the 
amount of 100/. for the given rate and time, is to its interest^ 
80 is the given sum to its discount. 

Examples. 

d) What is the present worth of 360/. 10^. for 11 months, 
at 61 per cent? 

Then, As 105 10 ; 100 ;: 360* 10 
20 20 



m 
6 


i 

1 


£, t. 

6 


4 
1 


3 

2 

10 






5 10 
100 




105 10 



21tO 7210 

100 

211,0)72100,0(341 14 ij 
633 

unmfflO^t. 880 

844 

560 
211 

149 
Am. 3411. 14«. \\d. premU worth 20 



211)2980(14«. lid^ 
&0. 193 ren. 



(*) What is the present worth of 365/. 10*. for 7 months, 
at 4i per cent per annum ? Ans, 856/. 3«.— 51 rem. 

<») What is the present worth of 466/ 12*. for 6 months, 
at 3f per cent per annum ? Ans. 457/- H*. lOrf.— 230 rem. 



96 Disedunt. 

^<) Sold goods for 384/. \5s. to be paid 10 months hence, 
what is the present worth at 6 per cent -discount ? 

Ans. 366/. 8^. 6(/««-18 rem. 
C^) How much ready money can I receive for a note of 
150/. due 18 months hence, at 5 per cent ? 

Ans. 139/. 10;. 8^^.-1050 r. 
(^) What is the present worth of 210/. payable in a quarter 
of a year, discounting at 4^ per cent ? 

Am. 2Qni. 13*. SJrf. — 561 rem. 



(7) What is the discount of 750/. for 1 year and 9 months, 
at 4| per cent ? 

m, £. i, 

6 I H 4 10»1 year 

3 I H 2 ^ £* s. d. £. s. d. X. 
12 6 Then, At 107 17 6 ; 7 17 6 :; 750 
«0 20 90 



7 17 6 



100 2157 157 15000 

12 12 12 



107 17 6 



25890 1890 180000 

180000 



151200000 
1890 



2589/))34020000»0( 12) 13140 
2589 



813^. 



2,0)109^ 



Am. 54 15 



(^ What is the discount of 120/. 10;. 6d. for 1| year, at 
4| per cent? Ans. 114/. 2s. Hd. — 630 rem. 

(y) Find the discount of 150/. due 2 years hence, at 5 per 
cent ? « Ans. 136/. 7;. S^i. 

(^0) Sold goods to the value of 300/. to be paid in 18 
months, what must be discounted for present payment at 3| 
per cent i Ans. 285/. Os. 8|e/« 

W What is the discount of 500/. for 12 months, deduct- 
ing 6 per cent ? Ans. 471/. 13«. Hid* 

('*) Sold goods to the value of 150/. to be paid in 15 
months, what must be discounted for present payment* at S 
per cent ? Ans. 51. Ss, 5c/.— 425 rem. 
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(19) What is the present worth of ISOl, payable M follows 
—601. at a montfia» SOf. at 6 monthi, and 501. at 9 months, 
discounting at 6 per cent? 

^ I i I 6 ^en. Aft 101 10 ; 100 :: SO 

100 2030 1000 

■ ',•.,, • • * • • 100 



101 10 



/030 ) 100000 ( 491. 6t9*id: 
8120 



49/. €8. nd.pretent worth. 18800 

18270 



5S0 &<v 

m. £. £' £' £. ' t 

6\i\ a Then^ At 103 ; 100 :; 50 
— 50 

S 

100 103 ) 5000 ( 48i. 10«. lOd^preseni worth, 

103 

S9t. £t £• #• £• •*>• 

6 I i I 6 Then, As 104 10 ; 100 ;; 50 

3 I 11 "3 20 1000 20 

1 10 — — 1000 

2090 2090)100000(471. 16#. Il\d.pre8€nt 

4 10 worth, 

100 £, ^ ^ 

104 10 49 6 2^ 

== 48 10 10 

47 16 Hi 



Jns. 145 13 llf 



(>^) What is the present worth of 120/. 10;. due 1st May, 
this being Jan. Ist, reckoning interest at 5 per cent? 

Arts. USLlOs.5id. 
(1^) Sold goods to the amount of 1000/. due fat 6 months 
and f at 12 months ; required the discount at 10 per cent ? 

Ans. 69/. 5s. 3}rf; 
. W What is the fSresent worth of 750/. payable one*third 
.at 4 months, one-third at 8 months, and one-third at 12 
mQliths, reckoning the discount a^Tf per cent? 

^n5. 715L 11*. lA 



(my 

EQUATION OF PAYMENTS is a rule for fii^dUng thii 
equated time to jM^ ^t ^n^ fX^i/ment^ eenteral Ittims due a|l ^d|/& 
Jerent times. 

RuLB. Mut^itu each payment tly the time kt Which it 
becomes due s adil the products togetheri and disdde their 
sum by the sum o£the payments ; the quotient is aaeaunted 

Examples. 



(0 A 



ofi 



owea F 560/. i oii 
which 200/. is to be paid at 5 
monthsi 200/r at 5 months, 
100/. at 6 nMbths, and the 
rest at 9 months ; I demand 
Che equated time lor the 
whole payment, 

200X33= 600 

soaxiMsieoo 

100X6= 600 
thereat 60x9 = 540 

56,0 ) 274,0(4 mo. 96 <%# 
224 

60 
3d 



(^) Y owes Z a certain sum, 
^ of Which is to be paid in 2 
months, ^^ in S months, i- in 
4 months, | in 5 months, and 
the rest in 6 months, I demand 
the equated time* 

Suppose 2401. 
§=80X2=160 
1=60x3=180 
{=48x4=192 
1=30X5=150 
therea 22x6=132 

240 >ar4(3m.liy^ 
720 

94. 
30 

24,0)fi82,0<ll thyt 
264 

18 



56 ) 1500 ( 26 day9 

380 
336 

44 
J9. B. Tlie months are multiplied 
,bjr 30j to bring ibem into dajt. 

(^) I have to pay S5^ -at three paymehts, viz. 120 at ^ 

f months, 150/. at 6 months^ and the rest at 9 months; what 

length of time must a single note be, to pay the wholer at 

wt^e?^ Aiu. 5 mo. 21 dof^* 

W I tal^ to receive 684/. in notes as follow ; viz. ISO at 2 
;2 months, 180/. at 3 months, 300/. at 4 months, ttn^ 7AL at 
'5 tuonths, but preferring to have the whole in one note, for 
what time ttm^t it be given I Am. 3 mo. IS^da^s. 

♦ Tboogb asaaunted the mmm tifMi and 0afll(i^ii% tteiir torhnHS^ess, 
yet if the learner'li jud^meiit be sufficienlly Jakstiire, h«ilaijr bt 8io#B» 
that as some of ^ debt is paid before and same -iy^ lj|tej(>^ur^ dw^fox 
the one intereai is reckoiled,* but ior the other oifly diicwmig on wUch 
'Kcconnt the mle is uot mathematically correct. 



Equation ^ Pigments. 90 

(^ A 0wea B a ceriAiD tonH ^ of which is to be mtid in 4 
moaiJis, 4 in 6 BMttths, ux^ the rest in 8 menths ; out they 
igree that the whele shall be paid at one equated time ; 
whai is that tiaqe? Am. 6 moiUksm 

(^ Bought goods to the vshie of 750^ which was to have 
been paid for as fellows ( 220L in 3 BioBtbs» 350/. m 4 moathii 
and iae rest in 6 months ; hot aAerwards agreeing to make 
but pne payment of the whole, I demand what that time 
muse be ? Ans. 4 mo. 5 days, 

(P) A debt 18 to be paid as follows^ vis. ^ at 3 meoths, 
i at 4 months, -i- st 5 months, and | at 6 months, and the 
rsit al 7 months ; what is the equated time for the whole i 

An$. 4 mo. 13 days, 

(8) I have one bill of 436/. I2s. 6d. payable in 75 days ; 
one of 284/. 10s. 9d. payable at 66 da^s ; and one of 335/. 
16s. ^ payable in 90 days: if I receive one bill for the 
whole, what must be the date? 

jC* s, d, t£. s. d, 

436 is 6X '75=32146 17 6 N.B. When eitber the Z^ine 

284 10 9X66=18779 17 6 or the debts are of diferent de- 

SS5 16 ax 90= *302g5 nmninaHmUy as liioiith8» wodcs, 

J 056 19 11 81751 15 or days, or £. •. A, they must 

fO 20 -be redttoed to the tame denomina' 



253679 253679)19620420(77 (i!ay«. ufnr. 

(^) I have in my possession one bill for 123/. lOs. M. due 
in 55 days: one for 99/. 6s. 6d. due in 60 days ; and one of 
100/. due in 30 days : at what date ought one bill to be givea 
for the whole sum ? Ans. 48 days. 

C*^ Bought a quantity of goods to the value of 756/. 
16s. ScL for which I gave the tollowing bills, viz. 120/. 10s. 
at 90 days; 200/. 145. 6d. at 75 davs ; 300/. at 60 days ; 
and the rest at 30 dayd ; I demand the equated time for the 
whole at one payment i Ans. 63 days. 

(H) A debt of 1500Z. is to be paid as follows; viz. ^ at 6f 
months ; ^ st 12^ months ; and the rest in 1 year, % mo. and 
15 days : what is the equated time for the whole payment ? 
1500 KolA.<— 1 jear 6no. 15 daji=:16| mo^ 

\\ 975 X 6{=2437 10 Saofa liao ia noltiplied thot. 



^, 750X12|=9375 k ^^^ 
the rert 375Xl8|*=jW[37lO 6 

150,0 ) 1875,0 ( 12 mo. 15 days. Ans. 2250 

187 10 



100 



Barter. 



0^ A owes B lOOOZ. to be paid as follows; 200^ at 4 
months ; 300/. at 8 months ; 200/. at 12 months ; 200/. at 15 
months ; and the rest at the end of two years ; the equated 
time for one payment is required ? Ant, 11 months, 

0^) A person has owing to him 36/. lOs, to be paid in ^ 
months ; 4'8/. 12f. to be paid in 6^ months ; and 100/. pay- 
able in 8^ months ; what would be the equated time for the 
payment of the whole ? Ans. 6 mo. 29 days, 

(*^) A owes B a certain sum, of which ^ is to be paid in 
4 months ; | in 6 months ; -f in 8 months ; | in 10 months ; 
and the rest in 12 months; I demand the equated time? 

Ans. 6 mo. 22 da. 



i$iitt$t* 



BY this rule traders are directed how to exchange one 
commodity for another, so that neither party may sustain 
loss. 

Rule. Find the value of that commodity whose quan- 
tity is given ; then find what quantity of the other at the 
rate proposed, may be had for the same money. This is 
done by dividing the value of the quantity exchanged^ by 
the price of an unit returned. 

Examples. 

CO How many vards of 



many yards 
l^loth at 6s. per yard, must be 
delivered in barter for 99 lbs. 
pf tobacco, at 4^. per lb. ? 

lbs. 

99 
4 

6) 396 

Ans. 66 yttrds of cloth. 



. N. B. Here the value of the to- 
bacco is divided by the price of one 
yard, which gives the answer. 



C^) What quantity of cho- 
colate at 4fS. 6d. per lb. must 
be given in barter for 2 cwt. 
1 qr. 13 lbs. of tea at 7^« per 
lb.? 
ctot. g9\ Jbt. Ua. 
2 1 13=265 4#. 6i?.ae9 nr. 
14 sixpence m 7*. 

9)3710— 3 oz. J 

28 ; 412 C * )14 

JL. 3 3 20 3f 
132 
112 

iOlbs. 

Ans. 3 cwt. 2 qrs. 20 lbs. 3} oz. 

N. B. As the dimaor most be 
brought into the lowest name men- 
tioned (sixpences) 80 must the dh 
vidend. 
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. t9) How much cloth at 7s» 6d. per yard, must be given in 
barter for 84 reams of paper^ at 1/. 12«. 6d. per ream i 

Am* S64 ydti 
. C4) Hoir much cheese at 2/. 7«. 6d. per cwt. must be bar^ 
tered for 20 cwt. of hops, at 61* \U. l\dn, per cwt. ? 

Ans. 4>7 cid* 
(^> How much tobacco at 6/. 18«. 6</. per cwt. is equal in 
value to 5 cwt. 3 qr« 14 lb. of snuff, at 4«. 6t/. per lb. ? 

Ans. 21 cwf. 1 ^r. 14 lb, 

(^ How many dozen of wine, at 2l.Ss,4fd. per dozen, 

ittuit be received in exchange for 3 puncheons of rum, at 

601* Ss. 4fl?. per puncheon ? Ans. 75 dozen. 



II. When part of the value is returned in cash, and the 
remainder in goods. 

Rule. Deduct the cash from the value of the given com« 
modity; and then work for the remaining commodity as 
before. 

O) How many yards of velvet, at 9^. SeT. per yard, must I 
give, with 26/. 8^. Sc^. in cash, for 50 gallons of Oeneva, at 
IBs. 6d. per gallon ? 



10^. 
6d, 



i1 **^ 



25 
10 
10 
1 5 



46 5 
JOeiueitkeCash^e 8 8 



• 


19 16 
20 


4 


» 


9s. Qd. 
12 


396 

12 


. 




116 } 


4756 ( 41 ^«lb. 
464 


Ans. 



19 16 4 11 &c 



(») .A sold to B 30 cwt. of rice, at 2/. 4;. per cwt. for 
which B returned him 15/. lU. Sd. in cash, and the rest in 
serges, at 4^. 2d. per yard ; how many yards did A receive ? 

Ans. 242 i/ds. 
^ ^9) Bought 12 quarters of wheat, at 2/. 16^. per quarter, 
for which I paid in cash 13/. V2s. and the remainder in beans 
at ^. per bushel, how many bushels had I to return ? 

Ans, 80 bush0 

^^^ A and B barter. A has 84 galls, of brandy at 18«« 6d. 

, per gallon, for which B gives him 30/. in money, and the 

rest in raisins at 9(/. per lb. ; what quantity of raisins must 

A receive? Ans. 1272 Ibs.-^ot 11 cwt. 1 qr^ 12/64« 



103 Amh^. 

("> A has 8 qiantity of p^ppoti Hreighing neat ItOOIbfl. 
at 19d. per lb. tor which Z gives him s6L in jnoaeyi •DdtW 
xmt in gooda at d^d. per lb. ; how many lbs. weight must A 
veedve? Ans. ISTS-j^iUs^^^-^r Ifff^lh. neaiHy. 

W ReceiTod in barter 1200 yards of linen at ts. 4id. per 
jfardy and returned 84< lbs. of tea at 6s. Sd. per lb. and the 
test m wme at 40v. per doaten ; the quantity of wine is re- 
quired.* An»* 86 doiL ^«sme» 



in. The rale qf one commodity being givent iojlnd honn 
the other ^hotJd be rated. 

Rule. Divide the value of the one commodity by the 
quantity of the other. 

<*') Bartered 2 pieces of cloth containing 64>clll8| atT^kfML 
per all, for 40 yards of velfat; I demand wtet tte i^Aret 
was rated at per yard ? :; 

5«^ I i I 64 S4 

«f.6Aljl"ir — ' 

a 4,0)4840 

S4 Ant, tU. per yard* 

(i«) Received jof A 12 cwt. 2 qrs. of cheese, at </« 12f. IdL 
per cwl. and Teturned him as an equivalent a tierce (42 
galls.) of rum ; I demand the value of the ram per gallon? 

Ans» 15#. 6<L 

(^) X sends to Y 260 yards of drugged;, and receives in 
return 4 cwt. S qrs. of hops> at 4/. 25. hi, per cwtw; thafrios 
of the drugget per yard is required ? Am. l9. 6d. -^-^ per yd. 

0^ C delivered 84 gallons of brandy, at'255.per gallon, to 
Dj for 450 yards of cloth ; what was the cloth per yard ? 

Ans. is. Sd. per yd. 

_. • I 

lY. When the ready money price qf one commoiRhf has 
been raised in barter^ to Jind ioKio to raise the other in fro^ 
fiortionm 

Rule. As thd ready money price of the one cotqamdi^ 
is to its bartering gricct so is the ready money price of the 
other to its bartering price* 



■rikw**" 



*1Bhc. 12. IntiiisciiBeweae4iictthe38/. totbe/cii^ aswadidbetaPe 



i}^ A.htikmvm 9Lt 48$. per dez;. re.a4y inoneyi but In 
bfffteip i»4v«w;e9. U t^ 54^*; .B hds t^F9Jn4jr at 94fff« per gpl^MA 
ready money; how much must B raise hig teaa4y p^r galU 
to be equivalent to A'«? 



Al48 


: «^ 2: 54 

54 




96 

120 




48 ) 1296 ( 27s.p€rgdK. Am. 
96 


- 


336 
336 



») 



1^1 4>^.^6sman has velvets at lOs. M. per j^rd ready 
immfyi which he raises to \2s. in barteriDg with me for 
Welch flannels, wfiieh I seU at is. M. per .yaird rei^y iioft^v; 
bow must I rate theaiper yard iii'birtertet WanciquitdleDi 
la Ihe velvet? Ans, 2ispir^d. 

<^ ¥ baa linen cloth worth ^. Bit. per jell octtdy lion^ 
bist In barter be will have 3«. ; Z nas broad cloth worth 
IkSu per yard ready monev ; at what ptioe 6n|^tiiie.bread 
eloth to be rated in barter?. . An$, !80#* fiar foidL 

<^} A oMTchant with whom I bartered tea Mr %nM\ 
rrieeA'hitaogar foem Its, to l^\d. per lb.( .wlUft ougjit I to 
hfbre chained blm for tdt which I aold» teady. iriw^ey , ior 
Ss..(|dL per Ib.i Ans. 6s. 2\d. 



I ' 



PROFIT and LOSS is a rule ^hat discovers what h 
ffaihed or lost in the bpying or selling of gop<ls ; and dso 
loaches ijow to raise or fall the prlcoi so as t6 'make 4.gi^fip 
gain or loss bv them. 

This rule -has several variations, but 4be questions are 
mostly performed either by the rule of Pt'oportion or Prac* 
tice.- 

Examples. ^ 

CASE X . To find ih$ wn^iHS ^^IV sufJ^obs on any quan^ 
tity of goods. - - 



* (0 Bought 19 cwt. Sqrs* 14* lbs. of cheese bl 2^. \8i.6d. 
(»er owt. and sold it out at 3/. S^. per cwt; what wiis the 
profit 00 the whole? 

£. #. d. Then bj Practice. Or by Proportion. • 
3 3 qrs. a, d, tba* s, d, cwt, qrs, ibs, 
S 18 6 2|1|4 6gainpercwt.\ABm I 4t 6*119 3 1.4 
3 4 



4 6 



13 6 79 

6 28 



410 2226 

4 6 54 

IST.UI 2 3 

14 2ft#. II I 1 1 1 112 ) 1202O4( 12)1073 



An$9 «£ 4 9 5^ f'am m </<« tc^^fe. 



)28(J 2,0)8,9 b\ 
An», 4 9 5i 



<^) Bought 7 lbs. of tobacco for 1/. 8f. 6^^ and sold it for 
\L\\t» 6d^ ; what was the gain per cent ? Ans. 2/. 8f* 

. (') If butter be bought at Bid. per lb. and sold at Is. per 
V^f whatirould be gained by 2 cwt. 1 or. Tibs, at that ^te? 

^ Ans.^, ISs. 11^ 
. <^ Parchased 1000 yards of cloth at the rate of 4^. 6fi?..per 
.jrard, and sold the whole at 5s. 9d. per yard, what was the 
whole gain ? Ans. 62L lOs. 

'■ C^> Paid 66h for one ton of steel, which I retailed 1^ Gfd. 
per lb*f what, was the profit or loss by the sale of 10 tlMis i 

^ns. 4!6L. IBs. ^(L gain. 

« IL To find the selling price of gootUf at a certain 

GAIN. 

' (^ At what price must I sell rmsinsper cwt. which cost 
2/. lOs. per cwt. to gain 12 per cent : and also at what rate 
per lb. ? 

First, for the price per owL say, Then, for ttie priec( per lb. say, 
£.'' ' £.t. tbs. /^.' £.8. 0. 

As 100 ; 2 10 :: 112 As 1.12 ; t^ 16 ;: 1 

20 20 

50 . 56 

112 12 

— QndAms. 

1,00)56.00 112)672(6<i.»erft. 

672 

56t.sBV,16s.p0rcwt, lit Am, . - — *- 



Prdfii and Loss. :10S 

/ t7) Bought soap at B5s. per cwt. ; at how much per lb. 
must I retail it> to gain 12 per ct. profit? ^m. 10^ — 80 t, 

(**) Purchased cotton stockings at 4$. 2d. per pair ; how 
must I sell them per pair to gain 20 per cent profit i 

Am* 5s, 

(^) If 107 Flemish ells 1 qr. of Cambric cost 641 Ss. how 
must I sell it per yard to gain 15 per cent? Ans. 16s. 

Ch)) Bought sugar at 31, 18i. 6d. per cwt.; how must I 
retail it per cwt. to gain 12 per cent ? Ans. 4/. 7^* lid. 

111. To sell at a certain loss. 
(^^) Bought 120 yards of drugget for 9/r 10^. which I find 
much damaged ; how must I sell it per yard, so as to lose 
30f. by the whole ? 

£, s. 

Coat 9 10 

To lose... 1 10 



As IW ydi. I 8 :: I yd. 

20 

19,0 ) 16,0 ( U, Ad. per yard. jfn$. 
It 

4 

(*^) I cave 38/. for 2 cwt» 2 qrs. of tobacco; but becoming 
damaged, at what rate must I sell it per lb. to lose IQl. by 
the whole I Ans. 2s. 

('^) Sold bacon at 7^d. per lb. which I bought at 9|(/. ; 
what shall I lose by the sale of 3 cwt. 2 qrs. 12 lb» ? 

Ans. SL 15s. 9d. 

C>^) A quantity of tea cost me &s. Sd. per lb. but proving 
damaged, how must I sell it per lb* to lose 10 per cent ? 

Ans. 6s. 

(*^) Lost 14 per cent on pepper, which I sold ai 2s. 2\d. 
per lb. what did it cost me per lb. ? Ans. Is. I0\d. 



r« 



IV. To find the gain or loss per cent. 

0^ If rum cost 15s. 6d. per gallon, how should it be sold 
|>er gaHon to clear 1 5 per cent ? 

St d, d.. . 

100 ; 15 6 :: 115 12)213 — 90 

1!» _± 

17 9 j/CO 

186 ^ 

115 Jn». lis, 9f rf; 



100 ) 213/90 

If 5 



106 f¥i^ Md JUlr. 

0^ How much is gained per cent, at t|ie rate of ls» "Sd. 
in the £ ? <^ns. 81. 6f • 8d 

(>8) If 2^. 6c/. is gained in a gtunea» how moeh it diat per 
cent ? Jtns. lU. 1S$^ lAA 

(*^ Bought co£Fee at 2s. U. per lb. and sold it at 2s. S^d. 
per H) ; required the gain per cent ? j4ns» 251. 

(^) If I sell' cheese at B^d. per lb. which cost me 7 id. per 
Ib.j what do I lose per cent ? Ans. l&. 2f. 7d. nearly. 



y. To find the PfiZM£ cost of goods. 

(^0 If 350 yards of cloth be sold for 2101. \2s. at 90 par 
cent profit, what did it cost per yard ? 

,£. s. yds* £. s, yd. 

As 1«0 ; £10 12 :; 100 TlieD, As 350 J 175 10 ;; 1 

so 20 

4812 35,0 ) 351. 0(10f. 

100 350 



12,0)42120,0 ( 1 

48 

SjO ) 351,0 Ant. 10«. Di4;.*-13 rem. — 

35)4804 

175 10 35 

13 ren. 

C^) Sold wines at 5%s. per dozen, by which I cleared 16 
per cent ; required the prime cost per dozen ? Ans. 50s, 

(^) 8old broad cloth at 26s. Ad. per yard, by wh«ch I 
gained 12 pv cent ; required the prime cost per yard ? 

^Ans. \l. 3«. 6^. -jVW 

(^) Sold a focher of lead (1^ cwt.) for 18^«nd gained 
after the rate of 20 per cent ; what did it cost me per cw|.? 

Ans. \5s. Aid. — 18 rem. 

(^0 Sold a pipe of wine (l^galions) for 96/. I2s. and 
gained 20/. by the bargain ; I demand the prime cost per 
gallon? Atu. 12£. 



wm^m^mttm 



VI. Promiscuous examples^ 

W Sold 1 cwt. of hops for 3/. 16*. ed. at the rate of 20 
per cent profit ; what would have been the gain per centy if 
i had sold them at 4/. 9s. 3d. per cwt i 



ff*L ,,f, ■ T!*ir/ nihil it /d 



lot 



Ai ^ 16 ^ 






;; 4 9 3 

20 



As 120 ; s 16 6 ;; MO 



76 ..Stl^|«8J4Q(liO ^9 
12 13 






4US 



•••••• 



140 

too 



1071 



^ji#. c£ 40 per cent. 



Or the truth of thift stating may 
be demonstrated by the adjoining 
opettfjtions in two statings. 



918 
100 



18,0 ) 9180,0 
Ift ) 765 



4 9 S 

3 3 9 

I 5 6 



63 9 
Then, 
jf . ^. A 

As 3 3 9 : 100 

306 

765rf. 



:: 15 6 



- SO611, 

765)30600(40/. ^M. 



(^P Bought goods at l^d. per lis and sold them at the 
rate of 4^. 1Q«. 5(;^..per ewt.4. what «»s ^ gnn pOr ^eat f - 

Ans* 25 per cent 
(^) Purchased goods at 21. }6«, per cwi. ^Id sdd them 
^l^tlSti i'etoil Qt ^id. per lb, ; what was the gain per cenl ? 

AnSi 25 per cent 

(^) If when I sell cloth at 4if. 6tf. per vard, I gain 12 per 

centy what will be the gain per oSMt ^nen it is sold for 6s» 

per yard i j •^^** ^^^' ^** ®^' 

(30) Bought 96 gallons . of porler. for 5L but by accident 16 

gallons qf,si^vmmififi^^ ho«w wiiMtXsell the remainder per 
gallon, so as' neither to get 4ior love ? Ans. Is. Sd. 



U I I 






«b4- 



r. 



FELLOWSHIP .or PABTNERSHip is a rule by which 
m^rcbiustft^ &e. .iradtng togethfsr m ^omfs^ny^ with, a joial 
steektf ja^certain their proper shar^ Df the gaia or loss^ 19 
proportion to their stock. ^ 

By tji)is rule a hanhrupfs esUite may be divided amon^ his 
thiwofft; legacies are aSso adjatted by it, when tttere is a 
deHcieiiby of«8set;3 or efib'cts, 
. Felloiw^hip is either tviih or uittidui time. 

F]W-W).W#HW WITHOUT TIjMB. 

Is when the culouletfens are ntade hi proportion tQ the 
Aarea only^ wilbeut any regard to iSme,, 



toe 



Single 



RuLit. As the iBokoU stock is to the toholigain &t lassf so 
is each man's shar^ ib stock, to his share of^tfae^aen or hss. 

Proof, ^dd all the shares together, and if the work be 
/ight, the sum will be equal to the given gain o^ loss. 

ExAliPLES. 

CO Three persons trade together ; A puts in 500/. B 750/. 
Arid C 1000/. and they gain 1200/. ; what is each person^s 
share of the profit? 



Tlieo, As 9250 



£. 
B...' 750 

C.iooo 

.9850 



£*' f£* £* 

A4 9S5b : 1900 :: 150 

t50 



1200 
500 



• • 



500 



2250 ) 600000 ( 266/. 13«. \d. k*t 



As 2250 : 1200 .*: 

ICOO 

« ■> II ■■■■ 



2250 ) 9000DO ( 400/. B'< share. 



2250. ) . 




« • • • 



• • • • 



1000 



:.6f.8i/. 



Proof. 
A'««Aare 266 13 4 
^s share 400 
C'« fAore 553 6.8 



» 



^.1200 a»=l»l0b#Wt^^a^. 

. Mm t ' U .- , •!«•»'!' r: ■ . > -5 f :«'.!.. •»• 

(«) Two merchants trade, togetherj A puts into stock 
120/. and B 240/. and they gain 150/. ; what is each per« 
son's share of the profit.^ Ans. A 50/. B 100/- 

(^) A, B^ and C, enter into; partnership ; A puts in 762/. 
16«. B 850/. I5tf. and C 910/. 12^. and 'in one year, they 
gain 536/. lOj. ; I demand each person's share of the gitin ^ 
Am. Aim. \s. 8|rf.— 37846: B l^/.16i. lOJrf.— 4S153; 
C 193/. \\s. 4M— 19955. 

(^> Four merchants, W» X» T> Z» m^de a stock ; W put in 
ICkX)/. X2000/. Y3000/. 274000/.; in trading they Igoined, 
in 3 years, 5000/.; L demand each person's gam? .. .r ^ 

Ans.'trSM. X 1060?. Y 1500/. tirid Z 206o/. 

(^) Fobir persons traded, and gained -9^0/. which was to be 
so divided, th^t their shared might be to each 'Other, as 1, 2, 
S, and 4, respectively ; what had each to receive ? ' . r' 

Ans. the Ut 95/. thQ %ni 190/. theSrd^SSl,: tht ^A S8QI 



Siigle ' FeUoinkip, 



m 



' (^ A merchant^ at his decease, owed to D 196l> 12$. to 
£ 241L lOf. to F 850^. 155. to G 470/. 10^. aod to H 550/* 
ISs. ; bat he left property to the amount of only 580/.; how 
much may each creditor receive? 



D... 126 13 
E ... 241 10 
F ... 350 15 
G ... 470 10 
H... 550 13 

. 1740 



As 1740 
20 






580 
2532 






34800 34800)1468560(42/. As. D'a 

» shar€. 



. •• • 



£. s, 

126 12 
20 

2532 



As 1740 
20 






580 
4830 






£. t. £. £. £. f. 

241 10 As 1740 : 580 :; 350 15 
20 20 7015 20 

^ — — - 4830 7-015 

34800 )2801400(80l. 10*. E'« share, 34800 ) 4068700(1161. 18*. Ad. 
* " ' ^ "Fs share. 



As 1740 
20 






580 ;: 470 10 
9410 ^_20 

' 9410 

34800)5457800(156/. 16*. 8d 
— — — — C* share. 



As 1740 : 
30 

34800 



580 



;: 550 13 
20 



11013 
580 



Proof. 

D... 42 4 

£ ... 80 10 

F ... 116 18 4 

6 ... 156 16 8 

H ... 183 11 

.f. 580 



34800)6387540(183/. 11«. 
Ws share. 



(7) A bankrupt is indebted to P SSU. I2s. to Q 786;. I5si 
and to R 850/. ISs. and his estate is worth but 1348/. $ if 
the whole were divided, how much would each creditor 
receive ? Ans. P 2561. Ss. Q 524/. 10*. R 567L 2s. 

(^) A Ship worth 8000/. being entirely lost, of which ^ 
Jt>elonged to A, i to B, ^ to C, and f to D ; what loss will 
each Sttstaifii supposing 2000/. of her to have been insured? 

Ans. A 750/. B 750/. C 1500/. D 3000/; 

■ ' W Four merchants E, F, G, and H, freight a ship with 
360 cons of wiqe; E loaded 95 tons, F lOO; 6 110, and H 
Itie. rest ;:.iq> a, storm Che seamen threw. 72 tons overboard \ 
how much must each- sustain of the loss ? 

Ansi JSa9/. F 20/. G 22/. H 11/. 






1}0 JS»iigk FdloiHk^. 

(to) A p^rscm ignorant of numbers l^ft S000{« amang liis 
^ cbildrea» and ordered that A should hsve Is B ^, G f» 
and D f ; what will he the just share of eadi> acoordipg IP 
the intention of the donor ^ 

Ans. A 1052^ 12*. 74^?.— 90. B 789Z. 95. 5fflr,.— 210. 
C .631/. 11«. 6if^-w-225. Z) 525/. 6*. 3|i— 4& 



•V«l 



• 

Oi> Four persons join ia -the purdias6x>f a house Md pr^ 
mises for 1000/. ; Q paid ^, R ^, S i, and T the reoMiader ; 
but the house and premises being afterwards burnt down, 
and only 750/. insured. I demand what each mhicrihe^ and 
ii)hat each /«i^ ? 

1000 nmrnnemi. 



S i «Q0 Of'V^^/*^ gf 83 6 >8l 

Trem.216 13 4 J °J «»«'»• R | 62 10 O^^Tlw^OBuf 

S I v50 01 •tek. 

«£. 1000 OProo& Xrai9.54 3 4J 



;if-ia50 Proof. 

('«) A gentleman leaves by will, to A 1000/. to B 950/. 

to C 800/. and to D 750/. but hisAffeclts are found to amount 

only to 2900/. ; how much will each iegateehave to receive? 

Anu A 828/. \U. 5d.--2e. B 787/. 2*, lOJrf.— -5. 

C 662/. 175. l|rf.-SO. D«21/. 85. 6|d.— 15. 

W Purchased a ship for 3700/. ; A paid 1000/. B 1500/. 
Md C tli0 rest ; they afterwards sold her for 4^^)0I» ; re- 
quired die gain of each ? 

Ans. A 216/. 4tf« ^dU^^U B •324-/. ^s. 5itf«— f 9. 
C 259/. 9b. 2id.^2. • 

<^) A ind B^enituriDg etpaA sauul of tnwiey, i(tleai»ed 'by 
ts»de SSQii; by agreteiaeat A w^s to 'kaVe 6 per ^oiitv -cnH 
aeeouDi of th^ time :he.<apetil in the executipaof <Ai>afM>oji^ 
and J9 vtss .to hav& only 5 per 4ient ; «wbat was A allowed for 
his trouble I Ans. A 126L 1^ 5i)t/.'t42rem. 

C«^> .:S^| K, and Z, jdn tiieir stocks m trades the BVM^tAt^ 
their Ktaofc ia ISQDt. m the proportfbn of ^y^-^^'^tid^ S^t^ 
each other; what is each tiia»'sst0Gk.h:i..> > .;;ri :' 

. Jtus. X375/. y 500/. and Z 625/, 



FELLOWSHIP WITH TIME, 
Or, DOUBLE FELLOWSHIP. 

IS .when the different shares are employed for d^ffireni 
terms of time. 

KuLE Ist. Multiply each man's stock and time toj^ether. 

2nd. Adbi together the ^veral jnroducte thence arising. 

Srd. Then say, As the sum of these produets t» to the 
toAofe gain or loss, so is each man*s particolar product to his 
share of the gain or loss. 

Proof. As in Eellowship without Time. 

Examples. 
<') Three merchants join in company; A puts into st^k 
565U for 6 months, B 400 for 9 months, and € 300 for 12 
months, and they gained 660/. ; what is each man's share of 
the gain ? 

5fil5X €i«dV90 As 9090 : 660 :: 5390 

400 X 9=3600 3390 



300X10=3000 



9990 



999,0 ) 293740,0 (233/. 19«. 34^-^405 r. 

405 r eui. 

As 9990 : 660 ;: 360O 

3600 



jins. 



£. .#. d. 999,0 ) 937600,0 ( 8372. l6f.9<JC— 324 r. 

A... 223 19 3J— 405 

B.., 237 16 9 —324 324 r em. 

C. 198 3 lliH-270 *■*=» 

At 9990 : 66C :: 3000 

£.660 Proof. 30O0 



N.B. The Aem of dMSB 999,0)198000^ (I96i: St. U|il. 

remamders<, being eqiml ie 



trntm 



the divisor 999, are oonee- 270 rem. 

qnentijeqntklio %/arthmg, * 

(*) D and £ enter into partnership ; D pnts liito stock 
750^ for 15 months, and £ 600/. for. 18 months, and they 
gained S60f. ; the share of each is required ? 

Alns. D 183/. IS*. S^rf— 1170. E 176/. 6*. 6Jrf.— 10S5 
<') ITireB merchants trade together ; A wrts in IWL fot 
-9 months, B 100/. for 16 months, and C 100/. for 14 montbi^ 
and they gained 150/. ;* ho«r most ^t be divided ? 

Ans. Ati9L 14a. Hd.--^Sl6ii. ^ 58/. 16i. S|(2r-4M 



lis Ui^k FeUowskip. 

0) Two persons put 2000/. into trade ; their stocks are ia 
the proportion of 3 to 2, t. e, A puts in 1200/. and B 800/« 
A leaves his money in the concern 18 months, and B 27 
months ; what profits belong to each, supposing they gain 
700L ? Am, 350/. each. 

C^) Xy Yy and Z, hold a piece of ground^ in common, for 
which they agreed to pay 22/. \0s. ; X puts in 35 oxen for 30 
daysy Y 25 oxen for 35 days, and Z 40 oxen for 25 days; 
what has each man to pay of the rent ? 

As 2925 ; 22 10 

20 



55X30=1050 
25X35= 875 
40x85—1000 



• • 



1050 



2925 



450 
1050 



2925 ) 472500 ( 2,0)16,1 

2475 rem. 81. It. 6i<f.^2475 



At 2925 






22 10 
20 

450 
875 






875 



2925)393750(2,0)15,4 

1575 rem. 61 14«. 74^^1575 



^1 2925 


• 


22 10 ;; 1000 


Am, 




20 


£. «. d. 






X... 8 1 6i— 2475 




450 


Y ... 6 14 71—1575 


. 


1000 


Z ... 7 13 10 —1800 






2925 


) 450000 { 2,0)15.3 




^.22 10 Proof. 










1800 rem. 11 1?#. lOrf. 



(^ Three graziers hired a piece of pasture land for 50/. ; 
A put in 30 sheep for 3 months, B 25 for 3| months, and 
C 20 for ^ months ; what is each person's proportion of the 
rent ? Ans. A 17/. 9f. G^^.— 360. B 16/. 9(. 9|</.— 350. 

C 15/. lOy. 8d— 320. 

' ^ A, B, and C, hold a pasture, hi common, for which 
they pay 30/. In this pasture A had 40 oxen for 76 dfiys. 



DmibU Fellowskip. 11$ 

B had 36 oxen for 50 days, and C had 50 oxen for 90 days ; 
what had each to pay ? Ans. A 9/. \5s. %\d. — 818. 

B 5L I5s. 7|(i.— 300. C 14/. 9*. 0^^.-750, 

<^) Two trodps *df horse rented a field, for which they are 
to nay 751. ; one of the trooj^s sent 84 horses for 28 days, 
and the other 60 horses for B5 days ;~ how much of the rent 
had each Uot^ ia pay? 

, ^ Ans. This 1st troop S9l. 12s. SicU'^SQ^e. 

The second... S6L 7s. 6|rf,— U76. 



I ■ I • 



(^> Three merchants, D, £, and F, trade with a common 
stock of 5000/. ; D gains 230/« in 9 months, E 250 in 10 
months, and F 300/. in 12 months; what was each person's 
particular stock? 

£. 

230x 9=2070 As 8170 I 5000 H 2070 

«50x 10=2500 2070 



900X12=3600 
8170 



817,0 ) 10550M,0 ( 126a 161. 7dL-o548 



548 rem. 



Am 8170 : 500O •• 250O 



2500 



• • 



Ans* 



8170 ) 12500000( 15291. 19«. 9(^«*>204 
204 rem. 



«. *. d. As 8170 : 5000 ;: 3600 

D ... 1266 16 7 —548 3600 

jg 1529 19 9 —204 — -..-i— .«• 

9 ."! 2203 3 7|— 65 8170 ) 18000000 ( 220SA S#. 7|tf.— 65 

j£. 5000 Proof. &$ rem. 



(10) The joint stock of 4 tradesmen was 1800/. ; K gained 
300/. in 18 months, L 350/. in 21 months, and M 400/. in 2 
years ; I demand how much was the stock of each ? 

Ans. a: 434/. 17*. llidL— 795/. L 591/. 18s. 11*.^1020. 
M 773/. 3*. Irf.— 420, 

C") Three merchants join in tFade ; A puts in 560/. for 3^ 

..years, B 700/. for 8{ y^ars, and C 800/. for 2| years, but by 

xnisfortune the^ lost gooda to the valaq, of 5^5/. ; . what must 

each man sustain of the kM»? Ans. A 1591. 1^. l|flf.— 3150. 

B 185/. lis. iii^^265. C 179/. 9*. 8i(/.-4455. 
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A VULGAR FRACTION is ap«ftdvfi^t»'of amUi 
or 1, and is represented by tiro miinbers- with a line between 
them, us ^ i, 4* The 'vpper nn mber u called the numera* 
tor^ and the under one Ae den om inator. * 

The denominator slhovw how maay parte the unit ia cffvidied 
into ; and the Bumefator, how Ukmj of ^liiese jiairts aie to 
be taken* 

Fractions are of several kinds, and are termed shnple and 
compound, proper and improper, mixed and complex* 

A timple fraction ia that' which is expreaaed au^jt or 
without any refereaee to ethers ; that is, has onij eae aiMe- 
raior and one denominator^ as ^, -f}, V*9 &c» 

A compound fraction if the fraction of a fpactjoni and is 
known by the word-^ as -^ of 4^ of 4, &c. 

A proper fraction is wheti the numerator is less than the 
denominator, as f > ^Vi 44) &c. 

Aji mpraper fraotum is when the numerator is f^2<a/ to, 
or greater than the denominator, as 4, -f^ V» dec. 

A mixed number^ xa fraction, is composed of a wliole 
number and a fractioUf as 4'^, 6|^, 84|, &c. 

A complex fraction has a fraction, or a mixed number, for 
its numerator or denominator, or both, as -|» ^»ii» ^t &c. 

iVb/e. Any whole* irambtfr may be expressed fike ti fratffion by wiHing 
1 under it as a denominator;- thus, 6, 18, 940, may'be written f, ^, f» 



^^ 



REBUCTION OP VULGAH FRACTIONS. 



KftDuoTiov of Vulgar Fraotions Is t|ie method of akang^ 
ing tHetn fr6m one form or denomifiatien to another, #ttbeat 
fdtering their value ; in order to prepare them* -for Additioo, 
^Subtraction, Multiplioatioa, aad DwisiOB* 



Vulgar FroctiomB^ lllf 

CASE I. To reduce JracUons of different deneminoHone 
to ethers of equal <ealuef having a common denomifu^or. 

Ruts l6t. Multiply each numerator into all the denomi* 
nators except, its own,, for a new numerator; and all the 
denomiturtors for a common denominator. Or, . ' 

2nd. Multiply the common denomhiator by the several 
given numerators ^stpfMttteljy and dividff <be product by the 
several denominators ; the quotieats wiU be the new nuqiie- 
rators. 

EXAHPLJSS. 

<0 Heduce 4 and j^ to a common denominator I 

2 X 5=^107 ^ 

3 X ^ =^ 15 nem dawnbmtmr^ 

Ans* ij- and -ff. 

(*) Reduce f and 4 to a common denominator. 

Ans. i^andi^ 
. t^ Reduqe f and 4 to a Common denominator. 

Ans. 44 and H. 
0) Reduce fi 4, and -A to a common denominator. 



^^) Reduce -f , ■!■» 4, •&-« and % to a, common denomhitttor. 

3X9X6X8X1=1«96\ 

2X7X6X8X1« C79t 
4X'7X9X8X 1=2016 >««(; munmilarf, 
5Xrx9x6Xl=1890i 
. 2X7X9X6X8«6048*^ 



'7x9x6x8x1=^3024 new denominaior, 

iO Reduce h -k* ^ ^^^ 4 to a common denominator. 

Ans. 45, 44, 44, and Vo*- 
(^) Reduce fi 4, 7» 4, and 3, to a common deraoninator. 

Ans. VWri iWr» -WA 4W, a«(i VbV* 
(") Reduce 4, ^, fi and 4;, to a common denominator. 

Ans. 4«, iMri fill «w<i f»* 



II. To redticejractions to their hyoaest terms* 

Rule 1st. Divide the fraction by any number that will 
divide them without a remainder ; and these again in the 
same manner till no number greater than 1 will divide them ; 
and the iast fraction will be in its lowest term. Or, 

2nd. Find a common measure by dividing the Iwoer term 
by the upper^ and that divisor by the test reawodeiy And so 
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OD till toothing remains : the last divisor is the common liiea- 
sure ; then if the numerator and denominator of the given 
fraction be divided by this common measure, it will reduce 
it to its lowest terms. 

N. B. When fractions have ciphers to the right hand, 
they may be cut off, as i4|^. 

ExAKFLEs — by the Ist Ride, 
<^ Reduce 4414 to its lowest terms. 



(6) (7) (4) (S) 



1 » ' » 

"HO IT 



Iv . TST — TB" — IT — T -^rlTlA* 



0^ Reduce \^i^ to its lowest terms* j^tis, |. 

0^) Reduce ^4^ to its lowest t^rms. ^ns. -rr* 

• By the ^nd Rule. 
('<) Reduce •44-^^ to its lowest terms. 

180,0)432.0(2 
360 

Then 56 ) -kHl^ { — "rr ^«*' 

72)180(2 
144 . 

the eoimnon nuas, 36)72(2 ( 

72 

f'^) Reduce ^^ to its lowest terms. Arts. 4i« 

(**) Reduce -^-^^ to its lowest terms. Ans. \. 

(**) Reduce ■i Vo'*o to its lowest terms. Ans. -^^ 

(^^ Reduce 44^ to its lowest terms. Aru. ^ 

07) Reduce \i% to its lowest terms. Ans. 4. 



III. To reduce a mixed number to an equivalent improper 

Jraction, 

Rule. Multiply the whole number by the denominator 
*of the fraction^ and to that product add the numeratori for 
a new numerator, under which place the denominator, and 
it will form the fraction required. 

Examples. 
(i8) Reduce 64 A to an improper fraction. 

64 

11 
«*-^ Or it niajr be expretsed Ihoi, 

704 64X 11+8=^712, nfw wmeratar. 

8 

mewnumiraUr 712 . 

11 



C'O Reduce 84,2^ to an improper fraction. An$, J-ffi# 

(20) Reduce 96-H- to an improper fraction. /inu J44-a. 

(«') Reduce lOOfl to an improper fraction. An$. xffri. 

(2«) Reduce 346,4^ to an improper fraction. Ans. ±\\^. 

(*^) Reduce 27tV to an improper fraction. Ans. -Vr- 

IV. To reduce an improper Jraction to a whole or mixed 

number. 

Rule. Divide the upper term by the lower, and the 
quotient will be the whole or mixed number required. 

Examples. 
(^) Reduce V/ to its proper terms. 

11 ) 712 Or, expressed thos, 

712-7-11 s= 64A Jnt. 

64fi Ant, 



W Reduce ^-ixV-^ to its proper terms. Ans. 1064tV- 

W Reduce ^W^ to its proper terms. Ans. 84'tV 

(27) Reduce ^^4^^ to its proper terms. Ans. 96-H. 

(2«) Reduce ■* \ i " to its proper terms. An^, 10044. 

W Reduce -444^ to its proper t^rms, Ans. 34:61^, 

» • • • 

V. I'o reduce a eompound/raction to a single one. 

Rule. Ist. If any of the proposed quantities be either 
whole or mixed numbers, reduce them to improper fractions 
by case 3rd. 

2nd]y. Multiply all the numerators together for a new 
numerator, and all the denominators for a new denominator : 
reduce the new fraction to its lowest terms. 

Examples. 
(30) Reduce 4 of 4 of 4 to a simple fraction. 

4X4X4=-rA=A -^w*' In its lowest term, 

(30 Reduce 4 of 4 of tV to a simple fraction. 

Ans. XTTT — - "sV» 

(32) Reduce Ta^ of 4 of tS^ of 4 to a simple fraction. 

Ans.-^^i^. 

(33) Reduce 44 of -^44 to a simple fraction. Ans. .^. 



'ExAMBLBt) iBB3th^9ig6rmkiedMumbers» 

^> Retece f of 2| of 8 of V Q^6i to a simple fraction. 

Rr«t, prepare the fractions 2i == v (8 = 4) ^ = V» 
tlren 4x V x • x V x V = -fW^ = 275 ji^ns. 

O^) Reduce -J^ of 4 of 3f of 9 to a simple fraction. 

-^iw. A84^ :;= 1 14. 
^^ Redace -^ of 7 of 5j- of 12 to a simple fraction. 

Ans. H^ = *23«. 



N. B*. If the same figures are found, both in the nume* 
rator and the denominator, tbej may be struck out of each. 
Note alsOf if in the nunierator and denominator there are 
such numbers as the same figure wil! divide, the qttotienU 
may be used instead of them. 

(^^ Redace 4- of 4 of 4 of 4^ to a simpre fraction. 

(») Reduce j-of4of^of44tDa simple fraction. 

2 

.12 
(3&) Reduce f of 44 of ^^ of 44. to a simple fraction* 

3 

8 
<*<>> Reduce i of-^ of |. of tV to a nmple fraction.^ 
n .u ^v^^vvS 9 2x6x 1x6 I. . 
Orthus,-XyjX5Xj^=;fj3^-jy3^=n^'''- 



Vl. To reduce the fraction of one denomination to thejractim 
of another^ but gribater, retaining the same value^ 

Rule. Reduce the given fraction to a compound o^e, 
and that to a single on^ ; that is, multiply the denominator 
by all the denominations, from that given to the one aoaght* 
Thus one farthing, reduced to the fraction oih £^ would be 
^ofTVofW==:vkrafa^* .. , , 



■■ « ' • . ■ - 

..." Examples. 
- ■i ■ 

(41) B4dttc»> 4. -of ,■% f^ny %o ibe :li«cihKi of a .f • 

4 of tV of -^ = tJtt £• -^ns* vhr 

C^ Reduce 4. of a penny tol3ie fraction oPajf.^;t9kif^Vv« 
W fiedttoe 4 of a afaHliBg to the fractioa of a «£• ilnt. ^ 

(^)* ilodttce: 4 of a penny to thofractloa of a ahiUil^. 

W JLeduce ^ of a penny to the fraction of a guinea. 

W Eedttce •} of a shilling to the fraction of a mofdore^ 

An9. 



(*'^> Keduce 4 of a dcam to the. fraction of a ton. 

I- of tV of tV of ^ of i of ^ =r -srn^irrtr -^«*r 
(^) Reduce f of a lb. to die Ihictlon of a bondred weigbt. 

C*5) Reduce 4 of a grain to the fraction of a lb. Troy. 

W Reduce 4 of a pint of wine to the fraction of a hhd. 

C^i) Reduce j^ of a yard to die fraction of a mile. 

Ans* 
:<M) ^^duce 4 of a second to the fraction of a week. 



VI L To reduce ihejfraciion ^ en^ denomination to^ thefrachion 
cf another y but less, retaining the savue value. 

Rule. Multiply tb^ numerator by all the denominations, 
from that given to the ohe sought, for a new numeratoi;, and 
place it over the given delnominator. — Reduce the new frac- 
tion to it$ lowest terms. 

* 

Examples. 
(53) Reduce-jVro- of ai£, t o th e f r act i o n of a farthing. 
T,!^* X 20 X 12 X 4 = ttHIt = a = i ofaJartL Am. ^ 

' W Reduce -rfir'of a pot^4 to the fraction of a penny. , , 

.^^^ 1^ 
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(^) Reduce -^oTa, shilling to the fraction of a farthing. 

■ Ans. i- ofajartking* 

W Reduce -fy of a'moidoref io the fraction of a shilling. 

Ans. 4. 

(37) Reduce -rrrvmr of a ton to the fraction of a dram. 

5x20x4x28x 16x16 = 4*«44!t= when reduced, to 4. 

<^) ReduceTv-r^fjiyard to the fraction of a nail. Ans.^ 
(^^) Reduce -j^ of :8 wey to the fraction of a peck* An94^, 
(SO) Reduce ^ y 5 s u of a lb. Troy to the fraction of a grain. 



YIII. To reducejractions of one denominaiiorif to another of 
the same valuCf having either the numerator or denominator 
qfthe required Jraction given. 

Rule !• When the neto numerator is gixkm, say, .As the 
numerator of the given fraction is to its denominatori so is 
the new numerator to its denominator. 

2nd. When the new denominator is given^ say. As the de» 
nominator of the given fraction is to its numerator, so is the 
n^w denominator to its numerator. 

Examples. 

(^0 Reduce 4 to a fraction of the same valqe, whose nume- 
rator shall be 9. 

Say, As 3 : 5 : 9 to 15. Ans. ^. 

(^) Reduce 4- to a fraction'of the same value, whose nume- 
rator shall be 12. Ans» 44-« 

(69) Reduce ■£- to a fraction of the same value, whose nume- 
rator shall be 45. Ans. 44. 



W Reduce -iV to a fraction of the same value, whose deno- 
minator shall be 44*. 

Say, As 11:6 : 44 to 24 Ans. 44. 

(^^) Reduce f to a fraction of the sapae val^e, whose deno- 
minator shall be 21. Ans. i^ 

(^) Reduce 4 to a fraction of the same value, whose deno- 
minator shall be 8 1 . Ans. if. 

IX. To reduce a comp/ex Jraction to a, single one. 

M^iiltiply each of its terras bjr the deuoraipator of the frac- 
tional part, if there be only orieV or if more than one, first 
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by one denomifiafcor and then by anotfaer^and the result will 
be the single fraction required. 

El^AMPI^ES. 

(^') Reduce ■33 to a simple fraction. 

24 X 4 + 3 = 99 

38X4 =m ^' 

W Reduce -jf to a simple fraction. Ans, -ff 



16 

(«>) Reduce -r^ to a simple fraction. 

16 X 5 = J£ numeraior. 

Ans. T^ = 44. 
14 

C») Jleduce-^ to a simple fraction. Am* tW 

C70 Reduce r^a to a simple fraction. 

84__«4f_99 
li|-"38"-T52 *'^^**'«^- 

<7ft) Reduce g^ to a simple fraction. Ans. ^ 

' III 1 1 — ^— ^— 

X. To reducejractions ta their proper quantities in moneif, 

tveightSt or measures. 

Rule. Multiply the numerator by the common parts of 
the integer, and divide by the denominator. 

Examples. 
(79) What is the value of 4 of a .£. 

5 

20 

Or Ihoi, 5 X 20=100 -r8=12#. fid. An». 

8)100 ^ 

12 6 



t. 



(W) What is the value of 4 of a «£. ? Ans. 16*. 

(7») What is the value of i of a shilling ? Ans. ^d. 

(76) W^hat is the value of ff. of a £. ? Ans. Us. 1 kd.^\. 

(77) What is the value of ^ of a'guinea ? Ans^ Us. M* 
(7«) What is the value of .^H of A jg.? Ans.&s.^i. 

G 
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.0^) Reduce i of a ton to its proper quantity. 

5 

20 

Orlhns, 5 X ^OslOO and -r8sl2 cwt f ^«. Anu 

8 ) 100 

12 2qrs» 



1 



W Reduce iV of a lb* Troy to its proper quantity. 

^7t«.6o2. ISdtds, 
(81) Reduce iV of a yard to its proper quantity. 

Ans* S qrs, 
(^) Reduce -iVr of a bushel to its proper quantity. 

Ans. 1 peel 1 qt. |f 
(^) Reduce -f^ of a chaldron to its proper quantity. 

Ans, 15 bus, « 
W Reduce iV of a day to its proper time. 

Ans* II ho, 12min, 



I 



XI. To reduce money ^ toeightSf and measures^ tojractions. 

Rule. Reduce die given quantity to the lowest denomi- 
nation mentioned^ for a numerator^ and the specified integer 
into the same name for a denominator. This fraction 
reduced to its lowest term, will be the answer required. 

Examples. 
(83) Reduce 4f. S\d, to the fraction of a «f . 

4 8i iSOrrsrlJ. 

12 13 

226 numerator, 960 ({Smommalor. 



W Reduce 12*. 8|c?. to the fraction of a of . 

Ans.U%^ih 
(67) Reduce 6 02;. 15 cTtv^f. to the fraction of a lb. Troy. 

Ans. -^ 

(«s) Reduce 12 cmt. 2 a^r«. to the fraction of a ton. Ans. |.' 

(^) Reduce 16 bus. 2 pecks to the fraction of a chaldroa 

•f coals. j4ns* -fj^ =: -H* 

^) Reduce 16| cwt. to the fraction of a ton. Ans. ff« 
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(91) Reduce S^d. l to the fraction of a thilling. 
d. d. 

Hi 12 

4 4 

39 48 Ans. 444, 

3 3 



118 numeraior, 144 diMoimitalor. 



(^) Reduce 65. 8|^. |^ to the fraction of a £. Am. 4Hf. 
(^ Reduce 8 oz. 6\dr. to the fraction of a ]b. Avoirdu- 
pois. Ans. J44. 
(^) Reduce 2 qrs* 3| nails to the fraction of a yard. 

(H^) Reduce 6 days 6 ho. 154 °>i°* to the fraction of a week. 

-^ns. 44H*- 
(^ Reduce 2 roods 16f poles to the fraction of an acre. 

Ans, 444. 

XII. When the Jraction is to he reduced to an integer, not 

an aliquot part of the less. 
Rule. Compare the given fraction with another fraction, 
tome of whose denominations are contained in the fraction 
Bought ; then proceed by Case the 6th or Tth, as the ques- 
tion may require. 

Examples. 
(^ Reduce 4 of a <£• to the fraction of a guinea. 

4 of V= V of a shilL; and V XVr = -Aft- = 44- of^ guin. 
Or thus 4 of V of -^v = iVr = 44 -^w*. as before. 
(96) Reduce f of a guinea to the fraction of a £. 
f of V o^-iV = -iV«r= 44 of a £. Ans. 
(99) Reduce 4 of a guinea to the fraction of a moidore. 
4 of V of ^Sy =: tVb- = 44 = 4 of a moidoref Ans. 
C^^) Reduce -^ of a crown to the frfKTtion of a seven shil- 
ling piece. ^ of 4 of 4 z: 44 Ans. 

(^01) Reduce 4 of a yard to the fraction of an ell English. 
4 of 4 of 4 zr 44 =: 4 q/* flw English elL 

(^<^) Reduce 4 of a barrel to the fraction of an hogsh^d 
of beer. 

4 of V of ^ = 444 iz \of a hogshead. Ans. 

<»oj) Reduce 4 of 65. ^d. to the fraction of 10^. 
6*. ^d. s= S22farth. and — 10*. == i^SO/arth. 

Then, 4 of 142. of ^K = 4444 = 44t *^ -<*'«. 

q2 
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ADDITION OF VULGAR FRACTIONS. 



CASE L Bring compound fractioDs, if, any, to single 
ones. 

2ndly. Redu<^e Ihese fractions to a cocamon denomina- 
tor, jby Case 1st, and add all the numerators together^ under 
which place the common denominator, 

N. B. When large mixed numbers are to be added, 
reduce only the fractional part for a common denominator, 
•and add the whole numbers separately. 

Examples. 
0) Add 1, 4, and 4 together. 

2X4X6 = 48 
3X3X6 = 54 
5X3X4 = 60 

162 



3X4X6 =72" "* 2H = 2ii/j|#. 



<.■ I 



<«) Add 4, f, 4, and 4, together. j4ni. 2fH. 

0) What is the sum of 4 and ^> j^iis. 144. 

C*) Required the sum or4-^ and ^fg^. ^ns. U-g, 

(*> What is the sum off, 4, -^ |., and 4? ^ns. 2•^^^ 



(^) Add i of 4, 14, and 4 of ^^ together. 

Fir8t,4of4 = 4=4.. 14= y. 4 of ^v = H- 
Then the simple fractions are l, V* &^d -^4. 

Therefore 1 x 6 X 77 = 462 
11 X 3 X '77 == 2541 
18 X 3 X 6 = 324 

3327 
3 X :j5 X 77 = 1386 ^ ^^ "^ ^^ ^"'' 

(7) What is the sum of 4, 24, ^, and 4^ of f. ^n^i 444 

(8) Required the sum off off, 3^^, 4, and 4 crf'f. 

^^> Add 4 of 4 of 4, 4 of 6, I4, 4 of 4, and 4 together. 
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<>o) Add 12|, 16i, and 26* together. / 

The fractional parts are i) 4> 4* 



Therefore 1x3x4 = 12 

2 X ^2 X 4 = 16 

3 X 2 X 3 =^ 18 


12 
16 


2X3X4=*»24 ^^ 


26 
- Ill 

551J 



<") Add lOf, 9f, 12^ together. Ans. SS^if. 

X»«) What is the sum of IStV and 56h, Ans. 8&tVT. 

(»») Required the sum of 4^, 85i, ^of -j^, and^. Ans.SS^. 



il. Wlieo the fractions are of various denominations^ 
tediice them to their proper quantities, and add their sums.' 

Or 2nilly, The fractions may be first reduced to the 
same integer, and added together, before reduced to the 
proper quantity. 

Examples. 

C>^) Add ^ of a guinea, 4 of a df • and 4 of a shilling to- 
gether. 

#. d» 

1 5 7 9 74 

^ 20 1* 12 6 

10* 



8 ) 2t 8 ) 100 8 > 64 

W>aM«^i«> ^BMWi^^* mmm^l^mmt 

2 7| 12 6 10* 



16 Ant, 



Or thus. 4 of a guinea = v ^^^ 4 of a ,£. =: »4». 

#• 

Then, v + '4° + 4 = *4' = 16*. j^ns. as before. 

O^) Required the sum. of 4 of a guinea^ 4 of a ^. and 4 
of a shilling. j^ns, R 0;. 9d. 

(16) What is the sum of tV of a £. y\ of a shilling, and 
4. of a penny? Ans. Ss. ^d. 

(»7) Add T^ of a crown, ^ of seven shillings, apd 4 of a 
guinea together ? Ans. 14*. 
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i^) What is the sum of |^ of a ton VV of acwt. 4 of a quar- 
tcri aod 4 of 4 of a lb. together } 

4 TTT = 4 or 1 (yr. •/«&#. 3 4of 4 = A= -s-e/"**' 

JO 28 



5)80 8)84 



And 16 091.-1-1 ^.-f-104 tbs, 4. i ft. = \ecwt, 1 ^. 11 A. Am. 

(w) ^dd 4 of a lb. Troy, 4 of an ounce, and 4 of a dwt. 
'together* Am. 8 oz. 8 ^/f. S^g^/i. 

<^) Find the sum of 4 of a milei 4 of a yard, and 4 of a 
loot* Ans. ^¥iyds. l/t. Sin, 

<^0 Required ^V of a chaldron, 4 of a bushel, and 4 of a 
peck. Arts. 2if bus, 2 p. 2 g, I pottle. 

<^) Add iV of a week, 4 of a day, and 4 of an hour toge- 
ther. Ans, 1 dajjff IS ho, 12 miVt. 



SUBTBACTION OF VULGAR FRACTIONS. 



Kui<E. Reduce the fractions, if needful, to a eommon de* 
nominataTf as in Addition : then subtract the less numera- 
tor from the greater, and place the remainder over the 
coalmen denominator. 

2nd. When the lotoer fraction \b greater than the upper, 
subtract the numerator of the lower traction from the com- 
iDon denominator, and to that diiference add the upper nu- 
merator, carrying one to the units place of the lower whole 
number. 

N. B. This is the principle upon which farthings are subtracted 
in money ; suppose it be required to subtract 4}</. from S^tL we should 
take the numerator 3 from 1 — saying, 3 from 1 you can't^ but 3 firom 
4 (the common denominator) leaves 1, and 1 = ^put down |, and carry 
one to the whole number. ' w 

Examples. 
(') What is the difference of -§- and f ? 

5 X 6 = 30 

3X7 = 21 Or thus, KSff^ ZZ ,V -^^** 

.. ^ « "TTz Am, 
5 X 7 = 35 



Vfdgar Fractions. 1S7 

(«) From ^ of .4 take -f . ^ns. Vt» 

(^; Required the difference off and i^. ^i}5. ff. 

(-•) Subtract t^oV from 4. j4!ns. 0. 

(^) What is the difference between -^ and f of f of i« 



X«) From 16tV take S^. 

9 X 13 = 108 nttm. 
r X 11=» 77 num. 



And from 64 take 44. 

2X4=8 num. 
3 X 3 ss 9 num. 



11 X lt^lZ2dem 

Then, from 16|;] 
Uke B^j 



Am. 8,V, 



3X4 s=12 dbi. 



Then, from 6/2 
Uke4j\ 



' IH -/<w. 



' V) Required the difference between 12| and 84. Ans* 4^, 
W Subtract llO^from 250^, -^/f5. 14(Vir. 

0>) What is the difference between i- of 4 of 4 and 244? 

(»o) From 185 take 674* Ans. II74. 

N* B. When the fractions are of several denominations, 
reduce them to their proper quantitiesi or to fractions of the 
same integeri and subtract as before. 

<*0 From 4 of a <£. take 4 of a shilling. 

1 3 Tfaeo, from 6#. Bd, 

to It Uke 9 



3)20 

69. Zd. 



4)36 
9d. 



5i,\\d» Jns, 



Or thus, } of a thilling s=: ^ of a £. 
Tbea the fraclions would be 4 £• and /q £, 

1 X 80 B= 80 num, 

3x3=9 num. ^ , . , ^ 

and ^K^ = -AV = 5*. lid. Ans. 

3 X 80 » 240 iJm. 

(*^) From 4 of a .£. take 4 of a guinea. Ans. 9s. I0{d. 
<'^) From 4 of a lb. Troj take 4 of an ounce. 

Ans. 7 oz. \2du)ts. I2grs. 
V*) From iV of a chaldron take 4 of a bushel. 

Ans. 23 bus. 1 peck. 1 ^al. 
O^) From 13 weeks take 64 days. Ans. l2to.Od.\6h. 



ISft Vulgar Fractwm* 

MULTIPLICATION OF VULGAR 

FRACTIONS. 



Rule 1. Prepare the fractions, if needful, by the rules 
of Reduction ; then multiply all the numerators together 
for a new numerator, and all the denominators for a new 
denominator. 

2nd. When any number, either whole or mixed, is mu)« 
tiplied by a fraction, the product will be always less than the 
multiplicand, in the same proportion as the multiplying frac- 
tion IS less than the unit. 

Examples. 
(0 Multiply if f 9 and 4 together. 

4 X f X 4 = ^rr -^^W- 
(*) Multiply ^ by -f , and 4^ by V^ Aru. 44. and ^. 

(^) Multiply f, {., it and f together. 

- <f) Multiply i of 4 by i of 4 of i, 

. (*) Multiply f of |. by tV of -^ Am. ^•• 

(«) What 18 the product of i of tV and ^ bf 4^ J Ans.-^.' 

N. B* If the same figures are found in the numerator as 
in the denominator, they may be left out in multiplying ; 
or if any figure in one line will divide a number in 4he other, 
it may be done, and the work will be abbreviated, llius, 
in the following figures— 

2 

|of I of I of I o£^ may be abbreviated thus ?^=|;=1. 

(V Multiply tSt of 44 by 4^^ of 44. Ans. A- 

(8) Multiply -iV of 4f by 4 of 4 of 4. Ans. Vt' 



(9) Multiply 4sf, 1^, 34 of 8 together. 
44 = V ; 1^ = 44 ; 34 of 8 = V of f. . 

Then v* X H >^ V X 4 = l^Vf r- ^»*- IS^xfr- 
(w) What is the product of 4, 4, 64, 54, and 12 ? 
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no How many yards pf<dotb in l^i^pyeces, each contain- 
ing 26| yards? y4ns. SSI i. 

(*^) How many lbs. are there in d^* parcek, each contain-* 
ing ll|lbs? Ans. 111^. 

03) How niany lbs. are there in 7| sogar loaves, each 
weighing 1^ lbs. ? Ans^9l^^. 



DIVISION OF VULGAR FRACTIONS. 



Rule. Prepare the fractions, if needful, by the former 
rules, then invert the divisors, and proceed as in multipli* 
cation. 

Examples. 
(») Divide 44 by ^4. 

44 -r- 44 = 44 X « = 144 = IVA = Ittt ^«*- 
^2) Divide 4^ by 4. j4ns. l-A-. 

<3) Divide 44 by ^. Ans. UV- 



0) Divide 4 off by 4 of 4. 

4 X 4 X 4 X 4 = SV = 2f4 = 244- -4n*, 

<*) Divide 4 of 4 by tV 0^4* -4»5. I,*^' 

(^ Divide 4 of T^r by -^^ Ans^ tV» 

III 

(7) Divide 54 by 64. 

54=Vand64 = V. 
Then V -^ V = V x ^^ = 44 A/is. 

(8) Divide S4 by 54. * " ' Ans. 44. 

(9) Divide. !fek by 84. Ans, 44. 

(»o) Divide 4 of 9by 7. Fh-st, 9 = -f and 7 = 4- 

4 of 4 -r- 4 = 4 X 4 X 4 = 41 ^««- 
(") Divide 174 by 8. Ans. 24^ 

(»«) Divide 6544- by 9 Ans. 7244- 

(") What part of 54 is 4 of 9 ? 

V* -i- 4 of 4 = V X 4 X 4 = Vt = 10 Ans. 

<•*) Divide 72 by 4 of 9. Ans. 12. 

X'*) Divide 4 of 16 by 4 of -A^. Am. 30. 

g6 
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With abbreviations, 
0^ Divide * of f by f of i. 

C") Divide i of 12 by 4f of 24. "* ^ns. ^. 

(»^ Divide ^ of tV by tV off. -Ans. lu = U- 



THE RULE OF THREE DIRECT, 
IN VULGAR FRACTIONS. 



Rule. Prepare the fractions (if needful) as in the pre- 
ceding rules, and state the question as in the Rule of Three 
in whole numbers. Then invert the first terra (being the 
iivisor\^ and proceed as in multiplication. 

Lastly, reduce the new fraction to its proper quantity for 
the answer. 

Examples. 
(^) If 4 of a yard cost \ of a £. what will 4 of a yard coil ? 

yd, £. yd. 3 

As A " 4. • • ^ *0 

5)60 
4 X 4^ X 4 = n = i = 1^ ^. = 1^« 12*. ^ns. lu, 

C^ If 1^ of a lb. cost 4 of a shilling, what will 4 of a lb. 
cost; Ans* 2s. ed. 

W If 4 of a shilling will buy tV of a lb. Troy, what will 4 
of a shilling buy ? Ans, 8 oz. 2dwts, 

(*^ If 4 of 4 of a lb. be worth VA^- what are 6 lb. worth? 

Ans. 2/. 7s. 6d. 



('} If 3| ells cost -^oCsi£, what will lOf ells cost? 
First, 3| IT 4 elU. 10| = V eOs. 

ells. £. ' eUs, 

Then, As 4 : ,v : : V 

And, 4 X tV X V = 'tt^ — it = ^^- ^>^s. 



(^ Bought 10|lb. of butter for 124*. ^ demand the worth 
of 1 64 lbs. ? Ans.l9s.^. 

<') Sold 8;^ lbs. of cheese for 6^. what is the worth of 
I^Ibi.e ARS.9t.l0id. 
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(•) If 7 lb. cost U. 6s. 8d. what will 12| lbs. cost ? 

First 7 tf . = ^J lb. 11. 6s. 8d. = lii.= 4^. 1 24= V ^• 

Then, As i : 4/. :: V^- 

f X 4 X V = ;nr3 = 4+= -V^ = 2f/. z= 2/. 8*. 6i</.— 8 rem. 

(^) If 34 yards cost 2/. ISs. 4^. what will I84 yards cost? 

Ans.W, 14*. Sid. 4f. 

(>o) Bought -A- lbs. for-?*. 6d. I demand the worth of 44 at 
the same rate? Ans. ISs, l\d. 



(") If 14 of a £. will buy 3 lbs. a4 oz., what will 54 of a 
£. buy ? 

First, 14=4/. 3W*. 84oz.=344/ft*.=44W. 54=^= V^^*- 

r«^ . , .. ,. 86t)10«35)ll «. 

Then, As 4 : 44 16. : : J^lb. 864 

4x4|X-V"=J-F4f5.= il/«. 13oa.8c^.44. ^^^^ 

731 
16 &o. 

(i») If 4 of a shilling will buy 34 yards^ what will 4 of a £• 
buy f Ans. 76 i/ds. 

0^ If 34 cwt. of sugar cost 12^. what will l4cwt« cost 
at that rate ? Ans. 6L 9s. 



(^^) If 3 yards of broad cloth cost 34/. what will 4* pieces 
cost each 264 yards ? 

£* ydi. ydt. 

First, 3=4 34=^ 264=jl4jl 4 x J-4t=i|-a= j-^-t. 



Then, As 4^^. : ^ :: ifi «4)S3i7(i38i: 4#. 2A 
^x A^X-14-t = ^^44^= 138/. 4*. 2rf. -^«*. 



• . • 



(1^ Bought 34 pieces, each 254 ells, at 6*. 3^^. per eN, 
what did it cost me? ^ns. Si. Os. Id.-ri- 



<>^) If 1 ell Flemish cost 4^. what will 7| yards come 
ro? Ans. 21, U,^. 
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THE RULE OF THREE INVERSE, 
IN VULGAR FRACTIONS. 



RuLB.^Proceed in aU respects as in the pveceding rule: 
except that in Inverse Proportion the third term (being the 
divisor J must be iwoerted* 

Examples. 

<0 If 12 men in \0\ days can mow 120| acres^ in haw 
many days will 15 men do the same? 

And toppotiBg they irork 16 hoon por 
day, tben 9 
»i«i. day$^ men. X by 16 

V : -V- : : -hr- 5)32(6Awr#. 

j^X^XtV= W = ■^-= S^^rffl^j = 8 dai/s6hours. Ans. 

(^) If 6 men will mow I84 acres in Sf days, how many 
men will do the same in IO4- days ? ^n^. 2 mfm 

(^} If a traveller performs a journey in 6 days, when the 
day is 104. hours long, how many days will he require of 
154 hours long I Ans, 4 days, 

W If 28 men can build a house in 50^ day8> how many 
men could do the same in 12^ days ? Ans. 112 men, 

0) How many pieces of cloth, at 844^. per piece, are to. 
be given for 136^ pieces at 50^. a piece > Ans. 198^ piec* 



(P) A lends B 75^1: fdr 9 months; how long ought B to 
lend A 225^. to requite his kindness ? 

Then, As ±i± : ^ : : aj^sa 
-M^ X + X ttVt = 44H = 3 monihs. Ans. 



0) If the penny loaf weighs 12-^ ounces, when wheat is 
4e^. per bushel, what must it weigh when wheat i84U6|«> 
per bushel ? Ans, 8^ oz. 

C<>) In what time will 336^/. gain 844Z, interest, if 280;/. 
will gain it In 6 years i Anh Sri-ry^^rs. 
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(^) If 4 men in 124 ^^y^ inow a field of barley of 89 acret, 
in how many days will 18 men do the same? ^ns, 24 dai/s. 

men, _ da^$, mtn, 

4 • S 1 • • \ H 

T • ~5f~ * • ~T~ 

4 X ^ X tV = ^TT- = 24 dai/s. Ans. 

(^^> How much in length that is 84- broad, will be ^qual in 
measure to another piece 124 broad and 244 ^oi^g • 

Ans, 37-i^ yards* 

0*> What quantity of shalloon that is 3 quarters wide, will 
line 124 yards that is 24 yards wide ? Ans. SS-^ i/ards. 



THE DOUBLE RULE OF THREE 
IN VULGAR FRACTIONS. 



Rule. Having prepared the fractions as before directed, 
state the question and work as in whole numbers (see page 
64.). 

Examples. 

(0 If 6 men can reap I84 acres in 5-^ days, how many acres 
will 10 men reap in 124- days • 

First, I84 acres = ^ acres. 5^ = V- <fo« 1 2^=^*- da. 

mfiftm Qcrts* mt!ti» 

Then * 4 : -^ 



• • 



day 9. daiff. 

* ^ : — : : ^ 

^x-z^X-hS-XiVX^ = -s-Ut^- = -W*- = 1l^\ acres. j4h^. 

(*) If the carriage of 3| cwt. for 2aj miles cost 244. what 
will the carriage of 10^ cwUcost, being carried .62^ miles ? 

Ans. !/• :>^ 

'<«) If 150^. iti 12 mohthg gain'7|^. interest, what principal 
will gain 51. in 1| years? Aths. G6l. 13*: 4</.- 

W If 12 men in 9^ days mow 100 acres, how many men 
can mow 150 acres in IBi'days. AnSf 9 men. 



(134) 



NUMERATION. 

DECIMAL FRACTIONS are 8o called from the Latin 
decemp ten, because its denominator is an unit or integer, 
with noughts, increasing in a tenfold proportion, as 10, 
100, 1000, &c : the number of noughu being always equal 
to the number of figures in the numerator. Thus i^^ i^; 

_ I f « _♦ 3 t 1 Ag* 

And as it is evident that the denominator of a decimal frac- 
tion is always known, it is never set down ; the numerator 
being distinguished from the whole number by a comma 
prefixed. Hence 7 A. l^iVa^ ^e-iWtrf are expressed as 7,5 
12,25, 36^365, &c. and read thus, seven and five-tenths, 
twelve and 25 hundredths, thirty-six and S65 thousandths. 

Decimals express the parts of an unit, in the same manner 
as whole numbers express the number of units ; which may 
appear plainer by tlie following table. 

WAoU yumbert. Decimal Parts, 

7654321, 2 34567 

o* 
S 





From the above table it may be observed — Ist. That as 
tvhole numbers 'mcrease in a tenfold propbrtion to the left 
handf decimal parts increase in a tenfold proportion to the 
right hand. 

2nd. Ciphers placed before decimal parts decrease ihevt 
value, by removing them farther from the comma or unites 
place; thus ,5 is 5 parts of 10, or iV; but ,05 is 5 parts of 
100, or tW ; »005 is 5 parts o^ 1000, or -n^, &c. 

3rd. Ciphers after decimal parts do not alter their value, 
for ,5 ,50 ,500 &c. are each but iV of the unit. 

Decimals are of difierent kinds, and are termed Jin^e or 
terminate: infinite or interminate ; single repetends, or r«- 
currirtf; compound repetends,ov circulate; alsopiiret simUar^ 
and dtsiimilar repetends; drp. 



A FiHiTE or TERMINATE OEGIMAL, IS that wtuch ends at 
some certain number of places ; bat an infinite or inter- 
mi n ate has no end. 

A recurring decimal is that in which one or more 
figures are continually repeated. 

A single repetend, or recurring decimal^ is one in which 
the satm figure is repeated, as ,333S &c. 

A COMPOUND REPETEND, or ctrculotey is when mare than 
^cjigure is repeated^ as ^^STISTIS^ &c. 

^URE REPETENDs hsve no figurcs in them but what are 
epeated, as ,364364, &c. 

Mixed repetends have significant figures between the 
repetend and the decimal point; as, 645321321, &c. 

Similar repetends begin at an equal distance from the 
decimal point ; and dissimilar repetends begin at dif^ 
ferent places from the decimal point. 



ADDITION OF DECIMATLS. 



Rule. Write down the numbers so that the decimal, 
paints may stand in a line directly under eacfi other, and find 
their sum as in whole numbers* 

Examples. 



C) Add 36,432+532,1234 
+ 26,019 + 160,0876 + 
fi6,2015 + 8,9765 together. 

36,432 
533,1234 

26,019 
160,0876 - 

86,2015 
8,9765 



849,8400 



(«) Add 3,005 + 100,6 + 
31,976 + 4,35 + 7,0865 + 
4321, together. 

3,005 
100,6 
31,976 
4,35 
7,0865 
4321, 



4468,0175 



f^) Add 73,143+46,32+7,905+46,731+500,5001 toge- 
ther. Am. 674,5991 

(*) Add 234,6 + 8210, + 54,321 + 9,001+7,1324+1000, 
together. Ans. 4.515,0544 

(*) Add 46,5094 + 6,123 + 8564, + ,6982,+ 360,063 + 
1231,2312 together. Ans. , 16325,4928 
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SUBTRACTION OF DECIMALS. 



RuLB« Place the numbers as in Addition,, hftving the 
decimal points under each other ; then subtract as in whole 
numbers. 

Examples. 



(>) From Sefi^S take 4,8941 
Take 4,8941 



(«) 
(») 

(8) 
(7) 



^ns. 81,S489 difference. 

L. I I 

From 650,231 take 9,765 
From 32,402 take 15,43 
From 132,3461 take ,987 
From 2341, take ,2341 
From 10, subtract ,324 
From ,00623 take ,00094 



(8) From 3960^00765 - 
Take 578,900864 



^ns. 3381,106786 diffi^.. 

C») From 679,2 take 6,798 
W From584,312take58,43]2 
(") From 234,5 take 2,3567 
W From 4300, take ,0003 
(»») From ,3205 subtr. ,27981 
(") Froml2,3123takel,23123 



MULTIPLICATION OF DECIMALS. 



Rule 1. Place the factors, and multiply them as in whole 
numbers. 

2ndlv. Point off as many figures from the product for 
decimal places, as there are decimals in both the factors. 

3rdly. If there should not be so many figures in the pro- 
duct, supply the defect by prefixing ciphers. 

Examples. 



(»> Multiply 243,21 by 35,6 

243,81 
35,6 

146926 
121605 
72963 



S653,«76 



(«) Multiply 34,56 by 2,437 
(5) Multiply 27,16 by 467,1 
(♦) Multiply 2000, by ,203 
(*) Multiply 1209,6 by 6,032 
C6) Multiply 254, by ,032 
C7) Multiply 376, by ,0025 



W Multiply ,0234 by ,123 

,0234 
,123 



702 
468 
234 

,0028782 



C») Multiply ,2345 fay ,0015 
(»o) Multiply ,0123 by ,0152 
(") Multiply ,071 by ,124 
(»«) Multiply ,821 by ,321 
(»3) Multiply 3,42 by ,001 
(") Multiply ,2634 by ,0054 



When any Auinber is to be multiplied by 10, 100, 1000, &c. it is dpue 

hj only removijig the sepqrating point in the vraltipUc^i^,, ^o. n|SBy 

places towards liiert^'AaiM/y as there are oiphera in the miiltiplkr; 

Aai^ 5,432 X 10s&4^; and 5,432 X 100=543,1^^ W^ 5,438 X ^^M' 

=$432 'y and 5,432X10000=54320. 
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CONTRACTED MULTIPLICATION of DECIMALS, 



fVhen only a certain number of decimal places are to be 
retained. 

Rule 1st. Write the multiplier under the multiplicand 
in a contrary orcfer to what is usual ; and to ascertain their 
exact position, consider koto many decimal places are to be 
retained in the product^ and place the unit's place of the 
multiplier under the last decimal in the multiplicand which 
is to be reserved. 

2ndly. In multiplying, reject all the figures that stand to 
the right of the figure you are multiplying by ; and place 
the figures of each line so that the right hand figures may 
form an even column. 

Srdly. But when you multiply the rejected figures, carry 
3 at 5 and upwards ; at 15 and upwards, carry 2; at 25 and 
upwards, carry 3 ; at 35 and upwards, carry if, &c. 

Examples. 

0^) Multiply 32,542163 by 23,54f63| and retain only i 
places of decimals in the product. 

C ontracted way* Common way. 

SS,54S163 32542163 

3643,32 235463 



6508433 97 

97G264 1952 

162711 13016 

13017 162710 

1953 976264 

97 6508-432 



626489 

52978 

8652 

815 

89 

6 



766,2475 766,2475326469 



C»«) Multiply 276,4301 by 64,3265, and leave only 2 

places of decimals in the product. Ans. 17781,79 

C»7) Multiply 3124,0651 by 123,456, and leave only ,2 

places of decimals in the product. Ans. 1778,79 

<i») Multiply 2,41342 by 5432,1, and leave 5 places of 

decimals in the product. Ans. 13109,93818 

<> ) Multiply 4,252603 by 63,8549, and leave ondy 4 

plfices of decimals. y^/tf. 271,5505 
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Decimal Fractions. 



<») Multiply S24'2,4ai by 324?,51€4, having no decimal 
firacUond io the product. 



3242,431 


3242,431 


4615,433 


3245164 


972729 


1 


2969724 


64849 


19 


454586 


12970 


32 


42431 


J 621 


162t 


2155 


32 


12969 


724 


19 


64848 


62 


1 


972729 


3 



1052221 



1052222,0353684 



DIVISION OF DECIMALS. 



Rule 1st. Divide as in whole numbers ; and point off. 
from the quotient as many figures for decimals, as the divi' 
dend has more than the divisor. 

Sod. If the dividend has not so many places of decimal 
parts as are in the divisor, or if there be a remainder, then 
annex ciphers to the dividend, and carry on the quotient 
farther. 

Srd. If the quotient, when finished, and leaving no 
remainder, have not the number of decimal parts wanted, 
the number must be made up by putting a cipher or ciphers 
on its left hand* 

. 4ith. If both the divisor and dividend have, when finished, 
the same number 0^ decimal par t8y the quotient will be a whole 
number. 

Examples. 
0) Divide 42,576 by 1,2 

1,2 ) 42,576 



35.48 

>— ^»»— — — 

W Divide 6,7342 by 1,1 

^ns. 6,122 

<»> Divide 67,342 by 1 1 

Ans, 6,122 

<*) Divide 425,84 by 8 

Am. 53,23 



(*) Divide 4,2578 by 120, 

120, ) 4,25784 



,035482 

(6) Divide 67,837 by 1,1 

Ans. 61,67 

(7) Divide 8,97658 by ,7 

r Ans. 12,8236 

(8) Divide 463,26 by ,6 

Ans. 772,1 
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1S9 



(0 Divide ^SSjYe by ,12 

,12 ) 4*25,76 
3548. 



m Divide 32684. by ,8 

Ans. 40855. 
CO Divide 9876. by 7. 

^n*. 1410,8+ 
02) Divide3254. by IJ. 

-4»«. 295,8+ 



05) Divide 3264,S6bjr ,12 

,13 ) 3264,36 
27203. 



<") Divide 21321,9 by ,9 

^n«. 23691. 

(>») Divide 34f2361,2 by ,6 

Ans.8lQ&yi. 

00 Divide 1000,02 by ,07 

Ans. 14286. 



N.B. When the divisor is either 10, 100, 1000, 10000, 
&C it is only necessary to remove the decimal point io many 
places towards the left hand^ as there are ciphers in the 
divisor. 

Thus, 9876. — 10 = 987,6 12,34 ^10 =1,234 

5432. -r 100 = 54,32 43,21 + 100 = ,4321 

8540. -r- 1000 = 3,54 534,2 ^ 1000 = ,5342 



Long Division. 
i^) Divide 735,251 by 42,5 !(«) Divide 6978,6 by 3,24 



4,25 ) 78,89785 ( 17,387 
425 

3139 
8975. 



1647 
1275 



3728 
3400 

3285 
2975 

310 

(»8) Divide 72^3456 by 54,32 

Ans. 1,38 
Oy) Divide 13,426 by 12,4 

Ans. 1,0827 
W Divide ,5982 by 126. 

Ans. ,004747 
(«») Divide 12,54 by 6789. 

Ans. ,00184 
' W Divide 34574. by 3162. 

Ans. 10,934 



3,24 ) 6978,60 ( 2153. Jnt. 
648 

"493 
324 

1746 
1620 

1260 
972 

288 r»m. 



W Divide 3765,4 by ,284 

Ans. 13258. 
(«») Wvide 11269,8 by 1,116 

Ans. 10098,3 
W Divide 76. by ,1254 

Ans. 606. 
(27) Divide 467,2 by 11,4 

Ans. 40,984+ 
W Divide 92563. by 7,214 
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CONTRACTED DIVISION OF DECIMALS, 



Rule Ist. Consider how many of the left hand figures 
of the divisor are equal to the number of whole numbers 
and decimal?, that are wanted in the quotient, and with 
these divide ; omitting one figure of the diviaor at each 
Sttcceediog operation, 

2Dd. In multiplying the figures left out in the divisor, 
carry 1 at 5, and upwards ; carlry 2 at 15, and upwards ; 3 
at 35, &c. 

Examples. 

W Divide 36,45413 by 3,54621, and leave only 3 placet 

of decimals. 

jSy the eomrnvH way. 

3,54621 ) 3645413 ( 10,279 354621 ) 3645413O0O C 10,279 
35462 354621' 



. . 992 . . 992 

T09 709 

283 282 

248 248 

.33 .34 

32 31 



.2 



030 
241 

7880 
234'Y 



55930 
91589 



63741 



W Divide 735,251 by 42,5, and leave only 3 places of 
decimals. 

('0 Divide 72,3456 by 54,32, and leave 4 places of de- 
cimals. 

W Divide 6978,6 by ,324, and leave 1 place of decimals. 



KEDUCTION OF DECIMALS. 



CASE I. To reduce a Vulgar Fraction to a Decimal qf the 

same value. 

Rule. Annex ciphers to the numeraiorf and divide by 
the denominator, continuing the operation as far as may be 
needful ; the quotient will be the decimal fraction required. 



Examples. 
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(') Reduce i to a decimal. 

8 ) 3jiOOO 



.375 Jns» 



(i) 



^ns. fi5 
^) Reduce | to a decimal. 

^725. ,5 

<*) Reduce f to a decimal. 

Ans, ,75 



(^) Reduce 7{^ to a decimal. 

9)6,0000 



6666 &o. 



Ant, 7,6666 &o. 



Reduce | to a decimal. (^ Reduce 8f to a decimal. 



j4ns. 8,SSS3 &c. 
CO Reduce llQiSrto a decimal. 
Ans. 1 10,5714 &c. 
W Reduce 158 -M-to a deci- 
mal, j^ns. 158,06628 



C9) Reduce f of j of 4 to a 
decimal. 



6 



X ^ V ^ T TTV 

9 ) 5,0000 

,5555 Uc. Ans, 



(»<>) Reduce tS- of -H- *o a 
decimal. Arts. ,17187+ 

C") Reduce Vr o^ -^ ^o a 
decimal. ' Ans, ,02 

(1^) Reduce ^ of 8 to a de- 
cimal. Ans. 2,25 



(») Reduce -/^VW ^o ^ decimal. 

8469 ) 368,0000 ( ,04345 &o. An$, 
33876 



. S9S40 
25407 

. 38330 
33876 

.44540 
4f345 



2195 &c. &c.' 

(14) Reduce .,y^ to a deci- 
mal. Ans. ,0508544- 



II. To reduce moneys weights^ measures^ S^c, to equivalent 

decimals* 

. Rule Ist. If the quantity given be but of one denomina- 
tion, divide it by as many as make one of the denomination 
sought, and the quotient will be the answer required. 

2nd. If the quantity given be of different aenominatumsy 
Tteduce H to the lowest name mentioned for a dividend; then 
reduce the integer into the same denomination for a divisor ; 
the quotient wul be the decimal required. 

; Or Srdly. Write the given numbers perpendicularly «wrfer 
each otJier^ for dividends ; then divide each line (beginning 
with the uppermost) by that figure which will raise it to the 
next superior name ; and the last qobtiieqi will ghre the de- 
cimal required. 



14S 



FradionM* 
By Rule Isi. 



<'^> Reduce Ss. to the deci- 
mal of a«£. 

90 ) 5,00 

,%5 Ant. 



W Reduce 7*. to the de- 
cimal of a <£• Ans, yS5 

W Reduge lOcL to the de- 
cimal of a shilliog. A. ,833+ 

C"^) Reduce Id. to the deci- 
mal of a shilling. A. ,5833 + 

(»^) Reduce 3 farth. to the 
decimal of a|)enny. Ans, ,75 

(^) Reduce 1 farth. to the 
decimal of a penny. Ans, ,25 



(«0 Reduce 9d. to the deci- 
mal of a of, 

d. 



/» a £.st^) 9,0000 

,0375 



C«9) Reduce M. to the de- 
cimal of a <£. Ans. ,0353+ 

C«) Reduce lOd. to the de- 
cimal of a crown. A. ,1666 &c. 

(««) Reduce 3 farth. to the 
decim. of a shilling. A. ,0625 

(9») Reduce | to the deci- 
mal of a crown. Ans. ,004166 



('^) Reduce I6s. lO^d, to the decimal of a pound. 

By Rule the 2nd. Or^ by Rule the Srd. 

«,0 

10,500 
16,87500 

,8437^ Jnt. 



20s, 
12 

340 

4 

960 



te$. io|rf. 

12 

202 

4 

960)8 iq,00000 ( ,84375 Jn$. 
7680 



4 
12 
20 



(*7) Reduce 
W Reduce 
W Reduce 
(30) Reduce 
(«•) Reduce 
('«> Reduce 



420 &o. 

35. 4|£?. to the decimal of a <£. ^n«. ,16875 

18^. ll|(f. to the decimal of a £. Ans. ,9483583 
I6s. 6id, to the decimal of a £. Ans. ,82604166 
Ss. 7\d. to the decimal of a guinea. Ans. ,172619 
Ss, 6d. to the decimal of a crown. Ans. il 

2s. lO^d.. to the decim. of amoidore. A. ,107253 

0') Reduce 12 dwts, 20 gr. to the decimal of an oun,ce Troy. 
Fint, \%dwts, 20 gr, z=z 308 grams, — and 1 0«iu^= 480 graku. 
Whence ^ == ,64 1 666+ Ans. 
C^*) Reduce 3 qrs. 16 lbs. to the decim. of a cwt. A. ,892857+ 
(5*) Reduce 2 feet 4 in. to the decimal of a yard. -^w*. ,777+ 
W Reduce I mile 2 fur. to the dec. of a league. A. ,41666+ 
07) Reduce 8 oz. 10 dwts, to the decimal of alb. Troy. 

Ans. ,7083+ 
^) Reduce 4qts. 1 pt. to the decimal of a barrel (36 galli.}. 

Ans. ,03125 

(^ Reduce 3 qts. 1 pt. to the decimal of a gallon. ^Ji«. ^75 

W Reduce 7| inches to the decimal of a foot, Ans. ,625 

^^'^ Reduce 75 days to the decimoX ol «l -^^w* Aks^ ^20547 
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III. To find the value of a decimal fraction, 

RuLB. Multiply the decimal by the number of parts ia 
the next inferior denomination, cutting off the decimals 
from the product ; then multiply the remaining decimaU by 
the next inferior denomination^ and cut off the decimals as 
before ; thus proceeding to the least known parts of tho 
integer ; and the several Jigures cut off on the left hand will 
be the answer. 

Examples. 
(*2) What is the value ofi (*«) What is the value of 
,568 of a £, sterling ? ,3188 of a shilling ? 

,568 
20 

11,360 
18 

4,32 
4 

1,^8 Ant. lU, 4|<l. ,28 

(*^> What is the value of 
,3625 of a £. ? Ans. Is. Sd 

(<♦) What is the value of 
,48.5 of a £. ? Ans. 9s. Sd. 

(45) What is the value of 
,086 of a moidore ? A. 2s. S^d. 



i. 

,3188 
1« 

3,8236 
4 

3,3024 
An$. S^d. ,3024 

^^7) What is the value of 
,6376 of a shilling? 

Ans. 7id. ,604S 

(*8) What is the value of 
,3225 of a shilling ? Ans. S^d. 

(♦f*) What is the value of ,75 
of a penny ? Ans. | 



(50) What is the value of 

^8638 of a ton ? 

ton. 

,8633 

20 

ewt. 17,2760 
4 

qr. 1,104 
28 

Un. 2,912 
16 

0z. 14,51)2 
16 

dra. 9,472 

<^>) What is the value of 
,8625 of a ton ? 

Am. 17 cmt. 1 qr. 
(M) What is the value of 
,0087 ofa lb. troy? 

^ni.29X*2dvBU. 



(») What IS the value of 
,305 of a pipe of wine ? 

,305 
126 

1830 
3660 

gall. 38,430 

4 

quartan 
2 

pini 1,44 



<") What is the value of 
,6789 of a mile ? 

Ans. U94fyds.2/t.7im 

( &) What is the value of 
,58 of a year? 

Am. ^\\ da%\^\wi- V^ wwu. 



( '«« > 

J)ecimal Tables of Coins, Weights, and Measures. 



TABLE I, 
SMgLLsh cOiH. 

^ I iha Jnlcgsr. 



*r. 


liL 


,% 


9 


-w 


S 


,».i 


7 


.8 


H 


.7.'! 


,T 


,7 


4 


.CI 


3 


,(i 


« 


,55 


1 


.J 





,025 

,020833 

,016666 

,0125 

,008333 

,0W.166 



TABLE II. 

ENG. COIN. Is. 



Forth. Decimals. 
3 ,0625 

2 ,0*1666 



TABLE III. 

THOy WEIGHT. 

1 (i. tbe Integer. 



,0375 

,033333 

,029166 

,025 

,020833 

,016666 

,012.5 

,008333 

,004166 



,002083 
/)01910 
,001736 
,001562 



,001215 
,001042 
,000868 
,000694 
,000521 
,000347 
,000173 

I ez. the Integer. 
Ptnnyiceighlt the 
mt (u StiUlmgi n 
Ike Jirtt TabU. 



Jlecimali, 

,025 

,022916 

,020833 

,01875 

,016666 

,014583 

,0125 

,010416 

,008333 

,00625 

,004166 

,002083 



TABLE IV. 

AVOIRDU. WT. 
112tt. the Integer. 



,125 

,116071 

,107143 

,098214 

,089286 

,080357 

,071428 

,0625 

,033571 

,044643 

,035714 

,026786 

,017857 



(1«) 

Decintal Tables of Coins, We^hls, and Measures. 



,003348 
,002790 
,002232 
,00167* 

,001 ua 

,000558 



Decimali. 
,0004-18 
,000279 
,000139 



TABLE V. 

AVOIRDD. WT. 

1 lb. the Integer. 



,iS15 

,375 

,3125 

,25 

,1875 

,125 

,0625 

Decimalt 
,03125 
,027343 
,023437 
,019531 
,0 J 5625 
,011718 
,007812 
,003906 

TABLE VI. 

LIQUID MEASURE 

1 7Wi ihe Integer. 



Decintab. 

,396825 
,357141 



,317460 
,277777 
,238095 
,198412 
,158730 
,119047 
,079365 



,035714 
,031746 

,027777 



,019841 

,015873 
,011904 

,007936 
,003968 

Decimali. 

,001 984' 
,001498 
,000992 
,000496 



Hogshead 
the Integer. 

Decimals, 

,476190 
,317460 
,158730 
,142857 
,126984 
,111111 
,095238 
,079365 
,063492 
,047619 
,031746 
,015873 



,003968 
,00198* 



TABLE VII. 

MEASURES. 

uauiD. CUT. 

CaOoH, 1 QncaleT, 



3 .09375 
2 ,0625 
1 ,03125 

Dedmab. ;Q 

,0234375 
,015625 
,0078125 

Deeunab. J 

.005859 
,003906 
,001953 



TABLE Tin. 

LONG MEA3URE. 
1 MOe the Inleger. 



Yards. 

1000 
DOO 



Dedmiila. 

,5U8I82 
,51136* 
,454545 
,397727 
,340909 



CH6) 

Decimal Tables of Coins, Weights, and Measures. 



500 


,284091 


400 


,227272 


300 


,170454 


200 


,113636 


100 


,056818 


90 


,051136 


SO 


,045454 


70 


,039773 


60 


,084091 


50 


,028409 


40 


,022727 


30 


,01 7045 


20 


,011364 


10 


.005682 


9 


,005114 


8 


,004515 


7 


,003977 


6 


,003409 


5 


,002841 


4 


,002273 


3 


,001704 


2 


,001136 


I 


,000568 


Feri. 


DeciiaaU. 


2 


,0003787 


1 


,0001894 


ftcfe,. 


DtcimaU. 


6 


,0000947 


3 


,0000474 


1 


,0000158 


TABLE IX. 


TIME. 


1 Year the Integer. 


Mantle the same as 


pmaiallmndTahk. 


Dc^i 


Decimal, 




1,000000 


300 


,821918 


200 


,547945 


100 


,273973 


90 


,246575 


80 


,219178 



,109589 
,082192 
,054794 
,027397 
,024657 
,021918 
,019178 
,016438 
,013698 
,010959 
,008219 
,005479 
,002732 



,020833 
,013888 
,006944 
,00625 
,005555 
,004861 
,004166 
,003472 
,002777 
,002083 
,001388 
,000694 



TABLE X. 
CLOTH MEASUaS. 
1 Yard the Integer. 



TABLE XL 
LEAD WEIGHT. 
A Foth. the Int^ei. 



Decimaii. 
,512820 
,461538 
,410256 
,358974 
,307692 
,256410 
,205128 
,153846 
,102564 
,051282 



! ,012820 

JJecimab. 

,0064102 
.0059523 
,0054945 
,0050366 
,0045787 
,0041208 



,0018315 
,0018736 
,0009157 
,000+578 



Decimal Fraetiom. Wt 

THE RULE OF THREE IN DECIMALS. 



EXAMFLSS. 

(') If 34| yards coat Si. 12*. 6rf. what will 10*i yard* 
cost ? 

First, i r= ,75 12«. edf. s ,635 | — *S5 

ydi, £. yd$. 

Tbeoy Af 34>75 ; 5,625 :; 104,35 

104,25 

34,75 ) 58640625 ( 16,875 
3475 20 



23890 17,500 
20850 12 



30406 &o. 6>0 AfU. 1 61. lis. 6i. 



(^) If 12| yards cost Si. 6s. 8d. what will 18| yards cost^ 
at the same rate ? Ans. 61. 

(^) Bought 24 lb. 4 oz. of tea for 8/. 16*. what will 
60 lb. 10 oz. cost at that rate ? Ans. 921. 

(*) If 1 cwt. 2 qrs. of coffee sell for 30/. 15*. what will 
3 cwt. 3 qrs. sell for ? Ans. 76/. 17*. 6d. 

<^) What is the price of a tankard that weighs 32 oz. 5 dwts. 
at the rate of 5*. ^d. per oz. ? j4ns. SI. 12*. 

(^ If 12| lbs. of butter cost 10*. 4^/. what will be the worth 
of 1 cwt. ? Ans. 4/. 10*. 9^. 

C^) If I buy 12|^ yards for 10 suineas, how many Flemish 
ells can I purchase'for 52/. 10*. ? 

First, mt/ds.zz^^ds. and i21of ^of|=i^= 16f Mem. 

2 
eOs- 16,8333 &c. and 10/. 10*.= 10|rilO,5 /• 52/. 10*^52,5 

Then, As lois \ 16,8335 :: 52,5 

52,5 



841666 
336666 
841666 

FI.EIU, 



10,5 ) 88374986 ( 84,1666 + 
840 

437 &c. 

H ^ 



Or shorter, thns— 

Finding the third term 

to be jost 5 times the 

first, I need onlj mniti* 

pi J by 5. 

16,8333 
5 

JF7.£'/Zr. 84,1666 Af. 
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<^) How many English ells of Holland ca,n be bought for 
32^. ISs. 6(2. if Si yards cost 1^. U. 6d. ? 

Ans, I06f/ds. 2 qrs, 3 nli. 

(^) How many yards of muslin may be purchased for 
27/. 135. 4</. at the rate of 6f. 8d. per yard? Ans. S^yds. 

W How many gallons of brandy may be bought for 50 
guineas^ if 7^ gallons cost 8|/. i AnL 46| galOA, 

<^*) If 125. Ik/, will pay the carriage of 12cwt. 3 qrs.from 
London to Bath, what weight can be carried for 1/. I65. 10j£^.? 

Ans. 36 cto^. 3 qrs, 14! /6(. 



C^) If a chest of sugar, weighing 6 cwt. 3 qrs. 7 lbs. cost 
75/. 16«. %d. what will 3 cwt. 1 qr. 21 lbs. be worth ? 

First, 6 cwt, 3 qn, 7 a#^6,8125 cwt, 75L I6s, Qd.=z75,S333+ 

S cwt 1 gr. 21 lbs. = 3,4375 eire. 



cwt. 
Then, As 6,8125 


of. 

: 75,8333 
3,4375 




3791666 
5308333 
2274999 
3033333 
2274999 






3,4375 



£. 



6^ 25 ) 260,67697896 ( 38,2645 
204375 20 



36301§ 5,2900 

545000 12 



18019 &o. 3,4800 

=== 4 



Ana. 381. 5s. Sid. 1,9200 = J 

(") Bought a quantity of tobaccPs which was found to 
weigh 1 cwt. 3 qrs. 14< lbs. 6 oz. for 21/. Os. 9d. 1 demand 
the worth of 2 qrs. 14* lbs. 2 oz. Ans. 7/- Of. S^. 

(1*) What is the worth of 1 Jb. 8 oz. 10 dwts. of gold, at 
Si. 4^. 6£?. per ounce ? ^itf. 66/. 2^ . Sd, 

(^^) If If of a cf. will buy 3 lbs. 8|oz. what will 54 of a 
£. buy ? ' ^/w. IJ /^f. 13 02> 5 rfrfl.+ 
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INVERSE PROPORTION IN DECIMALS. 



CO If the carriage of 12 cwt. 3 qrs. of goods for 1(XX| 
miles, cost 1/. 5s. 6d, how much ought I to have carried 75| 
miles for the same money ? 

First, 12 3 = 12,75 lOOf = 100^75 75} =« r5*T5 flit. 

Thpn, Ab 100,375 ; 12,75 :; 75,73 

100,375 

75,75 ) 1279,78125 ( 16,8948=^16 €Wi. 3 qn. 16 »: 3 oz. 
■ 150 rort. 



t • • • 



(3) If 18| yards of carpeting that is I| yhrds broad Will 
cover a room> how much that is 1 yard broad will cover the 
same ? Am, 2Sl^ards. 

(3) If I lend my friend IQO/. for 4 of a year, how much 
ought he to lend me iV of a year to requite my kindness ? 

Ans. 107/. 2s. 10c/.+ 

(^) How much stuff that is 4 of a yard wide, will line 
27| yards of cloth that is -l wide ? Ans, 38| i/ards, 

(^) If 500/. gain 17/. lOs, in 12 months, what principal will 
gain an equal sum in 8 months ? j4ns. 750/. 

(^) If 4 inen in 12| da^k will mow a field, in how many 
days vfill 18 men do the same ? j4ns, 2,8333+ dai/s. 



DOUBLE RULE OF THREJE IN DECIMALS. 



If 24| bushels of flour be sufficient for 20 men 10;| dilys, 
how many inen will consume 14*8f bushels in 20^ days ? 

[=24,75 I0i=:10,25 148}»:148,5 20|==20,5 

Or thus, 



hus. men, biu. 

• 24,75 : 20 : : 148,5 

10,25 : -^ : : 20,5 * 



20 : 10,25 : : 24,75 
— : 20,5 : : i48,5 



^ 20X148, 5X10,25 ^^ . . 

Tl»n — ' ^J ■ ■ / — ass 60 tiun. Am. 
24,75X20,5 

K. B. If more questions be wasted in tliis role, tfaejmay be taken firoin 
the Doable Rale of Three in Volgar Fraclioue, and worked decimaUjr. 



(160) 



aiUtgatton. 



ALLIGATION is a rule that teaches either to find 
the wUue of any compound ; or how to mix things of dif- 
ferent values^ 80 as to ascertain the quantities. Tne whole 
may be comprised in four cases, viz. 

Medial, Alternate, Partial, and Total. 

CASE I. Alligation Medial-^Is when the rates 
and quantities of the several ingredients are given, to find 
the value p£ the mixture* 

Bule. Multiply each quantity of the mixture by its rate; 
then dimde the sum of the vroducts by the sum of the 
quantities^ and the quotient will give the rate of the mixture 
requured. 

Examples. 
(0 A tobacconist would mix 60 lbs. of tobacco at Ss. per 
lb. with 70 lbs. at 3;. Sd. 75 lb. at 4;. and 80 lb. at 4:#. 6d, 
per lb. ; what will 1 lb. of the mixture be worth i 
tL d. 

285)13020(12)45 | 

3#. Hd. ff 



60x36s:2160 
70X42=::8940 
75X48=3600 
80X54=4320 



1140 



285 



13020 



1620 
1425 

195 
4 



i=il2sti.Bpen. 



285 ) 780 ( J 
rem. 210__^ 



285 



=ff 



Orthnii^ 



60X3 0=180 

70X3 6=245 

75X4 (^=300 

80X4 6=»360 

- — #. d. 

285 285)1085(3 9^ ff 



(*) A farmer would mix 12 bushels of wheat at 6s, 6d, per 
bushel, with 10 bushels of barley at 4f. 6d. per bushel, and 
8 bushels of rye at S^. 6d, per bushel ; what is the worth of 
a bushel of this mixture ? ^ns. 5s, 0^. ^ 

(0 A vintner makes with a compound a pipe of wine, viz. 
36 galls, at I2s. per gall, with 40 galls, at 13^. per gall, and 
50 galls, at 14^^ per gall. ; what wHl a.^loii o£ this mixture 
be worth?' ' Ans.lSs* Ij^.-^ 

C^) A maltster mixes fiO bushels of high-dried mdt 2A5s.6d* 
per bushel, with 15 bushels of pale at 5s. per bushel, and 12 
bushels at 4^. 9i. per bushel ; what is the value of 1 bushel 
of this mixture i Ans. 5s. 1^ ^ 
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C^) A flour dealer mixes 15 bushels of fine flour at 9s. 6d. 
per bushel, and 18 bushels at lOs. 4id. per bushel> with 20 
bushels of seconds at 7«< per bushel, and 24« ditto at 6s, Sd. 
per bushej ; I demand the worth of a bushel of this mixture ? 

Ans. Ss, 0|{/. -i^ 

(^) A composition is made of 18 lb. of tea at 5s. 6d. per lb. 
with 20 lbs. at 5s. 9d. 24* lb. at 6s. Sd. and 161b. at6f. 6d. 
per lb.; what is the worth of 3 lb. of this mixture ? Ans* IBs,* 



CASE II. AjLLioATiONr Alternate is when the rates 
of several things are given, to find tvhat quantity of each must 
be taken, to make a mixture of a certain mean value. 

Rule 1st. Place the rates of the insredientsr under each 
other ; and place the mean rate on the left hand of them. 

2nd. Link the several rates together^ so that one grehter 
than the mean rate may be joined to one that is less, . 

3rd. Take the differefwe between each price and the 
mean rate, imd place it opposite to the. rate to which it is 
linked, 

4th. If only one difference Mand against any rate, that 
difference will be the answer ; but if more than one, their sum 
will be the answer. 

Proof. By Alligation Medial. 

Examples. 
(0 A srocer would mix sugars at lOd. 9d, 7d. and 6d. per 
lb. to make a mixture worth Sd. per Ib^. ; how much of each 
sort must he take ? 

Or they maj be linked thos-— 
d. Ibt. d. 

10 . ... 1 ftt 10 ) 

o \ 9 — U. ... 2 »t 9 f 2nrf 
^ ^ 7 — f ... « »t 7 r AtuA 
6 ' ... 1 »t 6 J 

(^) A tobacconist would mix tobacco at 3;. 6£f., 3^., 2j., 
and ISd. per lb. ; what quantity of each must he take to 
make a mixture worth 2s. 6d. per lb. ? 
1st Ans, 12 lb. at Ss.6d. 6lb.atSs. 6 lb. at 2s. 12 lb. at ISd. 
2nd Ans. 6 lb. at Ss. 6d. 12 lb. at 3«. \2lb. at 2s. 6 lb. at ISd. 



* Where the worth of more than 1 lb. &c. is wanted find the vaiue of 
1 lb. &c, as before, and multiply it by the number of lbs. &c. required. 

t Npte-*Questiei|s in tips nd« admit pf d^erent antwerM, according 
to the manner of linking them. Also, instead of so many lbs. each, 
they may be reduced to ounces each, or increased to cwts, each^ or any 
<)uaotity whatsoever m like proportioQ. 




1st Ans. 



1.5S AUigation. 

(3) A malster has several sorts of malt, viz. 4f.| Ss,^ 6^., 
and 6s* 6d. per bushel ; how much of each sort must be 
taken to make a mixture worth 5s, 6d. per bushel ? 
Isi Ans. 12 bus. at ^. 6 b. at 5s. 6 b. at 6s. 18 6. at 6s.6d, 
2nd Ans. 6 bus. at 4«. 12 b. at 5s. 18 b. ai 6s. 6 6. at 6s.6d. 



O) What Quantity of raisins of the sun at 7|<2. and 6|flf. 
per lb. with Malaga's at S^d. per lb. must be mixed toge- 
ther, to sell at 6ci^. per lb. ? 

Or redaoe Uie penoe to fivtb. ibus, 




lbs. d, 

i^'f*} ^ 

iiit6i>Am. 



^T8» . Jfo. d, 

SO— -I 2 at 7f ) 

24i) 26-. 2 at 6i}Am. 

22J J6+2=8 at 5J J 

(') How much rve at.5j. per bushel, barley at 4fS. and oats 

at Ss. per bush, will make a mixture worth Ss. 6d. per bnsb.? 

^ns. 6 bus. at 5Sm' 6 at As*- and SA at Ss. per bus. 

(^ A victualler had ale at 16^., I2d. and Sd. per gallon; 
how much of each sort must he take to sell at lOd. per gall.? 

jins. 2 gal. at \6d. 2 gal. at \2d. and 8 gal. at Sd.pergal 



(7) A tea dealer has several sorts of tea, viz. at lls^^ 9s.t 
Ss.f and ^s. per lb. ; how much of each sort, must be used 
that the whole quantity may be afforded at 10^. per lb. ? 

Froot 
«. Jbi, «. lbs. s. £. s. 

11-, -, -, 1+2+3=6 at llperW. ^ 6 at 11 ss 3 6 



7 ' 1 tl 7 — J 



1 at 9 = 9 
1 at 8 =: 8 
1 at r=0 7 



9 9)4 10 

10s,per(k* 

(^) How many ounces of gold of 22, 18, 17, aod 16, carats 
. fine roust be mixed, so . that the composition may be 20 
carats fine i 

Ans. 9 oz. of 22 carats^ 2 oz. of IS, 2 oz. of 17, and 2 0%. 
of 16 carats Jine. 

CO) How much wine at *ls.^ 8^», 9f., and \6s. per galloD, 
must be mixed together, to ma^ a mixture that may be 
sold at 105. per gallon ? 

Ans. 6 galls, (or any equal quantity, more of less) qfpaeh. 



. CASE III* Ahi^iQ AXIOMS Pabtjal i8::;i?hen one of :it8 
ingredients is liinited to vl certain quantity. . . 

E.ULE 1st. Take the difference between each price attd 
the mean rate, as before. 

2ndly. Slate, As the differenceof that commodity whose 
quantity i$ given, is to the rest of the differences sev^raUy, 
so is the quantity given, to the seveial quantities reqoired* 

Examples. 

(0 A farmer would mix 54 bushes of wheat at ^s» 6d. pe^ 
^bushel, with rye at 4f. 6^. and barley at 6s. Sd. per bushel, 
to make a mixture worth 6s. per bushel. 



90-1 -1 18+9=27 

72)54J 18 

63-J 18 



As 27 : 18 
54 

72 
90 






54 



27)972(36 hui. 



Proof. 

bus, 9, d. £, #• 

54 at 7 6=20 5 

36 at 4 6 =x B 2 

36 at 5 3== 9 9 



126 



.f.37 16 



Aal26;37 16;:ito65. 

Proof. 



K. B. As botfrthtf lines, are the 
same (▼!«. 1 8) one sUUing will 4BerT6 
for botfaw 

(^) A distiller would mix 30 gallons of French brandy at 
24i$« per gallon, witiji Engluh at l^. and spirits at 8^. per 
gallon; what quantity of each must be taken to be afforded 
at 16^. per gallon ? 

Ans. 30 at 24^. per gal. 90at\2s. and 90 at ^s.per gaL 

(3) A grocer mixes 24 lbs. of fine tea at 189. per lb. wifh 
others at IS^. and 12«. per lb. to make a mixture worth I5s, 
per lb. ; what quantity of each does he take ? 
Ans, 24/6. at I8s. l^^lb. at I3s. ger lLandl4tl at I2s.p. 16. 

(^) How much him. at ICs. Sd, lUs. 6t^.,aod 18^; per gall, 
must be mixed with 18 gallons at 16$t 6ef. per garllon,' to 
make a compaction worth 15^. per gallon? 

18 to 15 gaUi. 

ISio 97 gaOs. 

18 to 9gMt. 

^he prices are bek'd redtice4 
to^|»^^, for the grehtor- tidjt^ 
vei^ence ii|i working. 

(^) A tobaceonibt'tirotild'miir d^lbb. of tobacco at ^i. per 

Ibi wkb;<ottifeit8 at'3^«:9G^', ^. 3d, and .4$. ed. to make ^ cote- 

positioa^o«th>4&* pet lb. ; Jio^ mucn of each roust be take ? 

1st Ans. 26 lb. ai 3^V 9dU 28 W. at 4^. Sd. 8^ 1 12 lb. at 4*. 6</. 

2nd Ans. IVilb. at 3s. 9d. 224 lb. at 4^. 3d. ^ 56 lb. at 4^. 6d. 

H 5 



198 , 

tl6 — ' 



36 
SO 
54 
16 



As 36 
36 
36 



SO 
54 
18 



• ■ 
■ • 



galU, 

18 at 16 

\5 at 10 

27 at 12 

9 at 18 



Ans. 
9, d. 



6 per g. 
6 — 

6 '-^ 
— 



1G4 Migation. 

<^ A mealman mixes GO bushels of flour at \Qt. ^, with 
Othersat df„8j.|and7f. 6rj., toroakea mixture worth 9f. 6ii. 
per bushel ; what quantity of each does he take-? 

Am. \5 bushels of each, at 9s., 8s., and 7#- 6d- 



I 



CASE IV. Alligation Total is when the lohole ^ 
the ingredienit is limited to a cerlam quantity. 

Rui.e Ist. Take the difference between each price and 
the mean rate, as before. 

2nd. State, As the sum of the differences ia to each fOf' 
ticular digirence, so is the quantity given to the quaatity 
required. 

Examples. 
(') A brewer has ale at \^d., XOd., and %d. per gallon, and 
he would make a composition of a hogshead (54 gallons) to 
■ell for 9rf, per gaUon ; how much of each must lie take? 

gaUons. «• d. 

It — , 1 I Ai 6 : t ■: 64 lo 9 at U.= 9 

9)1(V, I 1 6 ; I :: 5* lo 9 iitIOrf,= 7 6 

sJ -I 3<|-1 = 4 I € ; 4 : ; 54 lo 3(3 at 8i^ = 24 

e Ani Si gtiU.U9d. are C.t 6 Proof. 

(') A druggist who has drugs of 8a., 5i., and 4^. per lb., 
would make a composition of 1 12 lbs. worth 6s. per lb. ; what 
quantity of each must he take ! 

A»s.i8ll)s.of8s. S'-2l-bs.qf3a. and S2 lbs. ^ is. per &. 

(') A goldsmith has several sorts of gold, viz, some of 24 

caratB 6De ; some 32, and some of IS carats fine, wiih which 

he would make a compound of SO oz. of 20 carats Soe ; I 

denUDd how much of each sort he must take ? 

^L Aas. 6 ox. qf^i carats, 6 ox. qf^% and 18 os^. 

I 

I 



(*> A person has raw sugars at I2(/., 7^., 6i. and S 
lh„ with which he makes a composition of a quarter c 
cwt. worth 8d. per lb. ; what quaality of each does he takei 



IS-, -n -| t 

'0: 






33 10 9 s^ at I> 

£8 to e 3]{ u r 

SB to e sjj at ff 



t 



ExcfuiTige. 
('> A wine merchant Las four Borts of wine, viz 
14s. per galloD, Malaga at 13*., Rlieoish nt 
Oporto at IOt. per {gallon ; and he is deeirous of makingi 
coraposition of a pipe (126 galls.) to sell for I2t. per g 
the quantity of each is required! 

Istyitu. i2qfCanari/, 21 of Malaga, 21 ofWie^ 

and 42 ^Oporto, 

2nd Ant. 21 of Canary, ^2of Malaga, 42 ofBhenU 

and 21 ^Oporto. 

("J I have teas at 4^., 5s., 7j.. and Sb. per lb. and I would 

make a mixture of i a cwt. (56 Iba.} to sell at Gs. per lb, ; 

what quactity of each will be required .' 

Ist Ans. 24 lb. at 4f. 8 lb. at 5s. 8 Ih. at 73. 16 lb. at 9s. 

2ndAns. Slb.aiis. 2ilb.at5s. 16tb.at7s. 8l6.at9s. 



nxt^mq$. 



EXCHANGE is bartering the money of one place for 
that of another, by means of a Bill of Exchange ; and ihe 
rule teaches how to find what quantity of one kind of money 
will be equal to a proposed quantity of another, according 
to the course of exchange. 

The course of exchange is the value agreed oo by mer- 
chants, and is almost daily ^uduafing' ^ove or below the 
par of exchange. 

The par of excAaage li alvaya Jixed and certain ; it being 
the intrinsic value ofthe money of one place compared wiU» 
that of another, 

jigio is a term used in some countries abroad, especially 
in Amalerdiim and Italy ; and denotes the difference between 
Bank mune;/ (usually called Banco) staA current money ; 
former being somelhing^iie/' than the latter. 

Usance is a certain time allowed by one country to aati 
thei") for the payment of bills of exchange. 



i 



payment, beyond the time specified in the bill. 

Questions in Exchange are performed either by the Ra] 
if Three or Practice. 
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1« Ehglajtd with Frakcb. 

In Fmiee» before the BevolutioD» accounts were kept in 
Imes, 8ols, and deniers, and they exchanged mth England 
bj the crown Toomois. Bot at present thejr are kept in 
6anct and centimes» and they ezchai]^ by the firanc 

12 denierfl .,••••••• make 1 soL 

20 sob •• 1 liyre. 

>••••••••••••••••« 1 ecu, or crown toumdff. 



Also, 

10 oentiiiet.***^.,, umJco 1 decime. 
10 dedoies, or lOQ cents 1 franc 

Ezdiange at from 23 to 24> francs per <£• sterUng. 

Examples. 



(0 How many crowns mast 
be paid in Paris, to receive in 
London 5¥)L exchange, at 
4«. 6iL per crown ? 

As54 ; 1 :: 540 

240 
— jtns. 

54)129600(2400 cro, 
108 

216 
216 



(^ A merchant in Paris re- 
mits Xo his correspondent in 
London 2400crowns, at 4f . 6d. 
each; what is the value in 
sterlingi 



At 1 



54 



:: 2400 

54 



12) 129600 
2,0 ) 1080,0 



(^) How much sterling must be paid in London to receive 
in Paris 1000 crowns, exchange at 54«|</. per crown ? 

jins. 227L Is. Sd. 

(^) A merchant in London remits 227/. 1^. Sd. to his cor- 
respondent in Paris ; what is the value in French crowns at 
54^. per crown ? j^tis. ItOO ercfwns. 

(^) Change 566 cro. 17 sols, 5| den. AtSSd. per crown, 
into sterling ; what is the sum ? ^ns* 129/* 15^ 6d. 

<^. Change 389/. 6s. 6d sterling into French crowns, ex- 
change at 55<2i p6r crt)wn« . 

Ans. 1698 craumir ^^ ^fs, 4^ d&nierA * 



JExckoittgim 
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2. Spain.* 

In general, they keep their acenuntB in Spain in piaetreiy 

rials, and maravedisy and exchange by the piastre or piso. 

34< marayedis... •»•••• make 1 riaU 

8 rials 1 piastre, piso, piece of 

eight, or dollar. 

4 piastres • 1 pistole of exchange. 

375 maravedis 1 ducat. 

Examples. 



V) Spain draws on London 
for 2354 piastres, 4 rials, ex- 
change at 3^.4|d ^r piastre, 
how much sterling is the sum? 

pkuire. #. d, piatLriala* 

1 : S ^ II 2S54 4 

8 8 

— I62fitrth, 



8 



18836 
• 163 



8 ) 3051432 
4 ) 38192? 
12 ) 963574 
2,0 ) 794,6—5 



(«) In 350/. 10*. Q^d. ster- 
lings how many rials, &c. ex- 
cliange at Ss. S^^ per piece 
of eight? 

#. ti fkttin, £, s, d. 

As 3 3J : 1 :C 350 10 9j 

.12X2 . 8 20X12X2 



mm 



79 riab 8 



168259 
8 



——>*—— nob* 

79)1346072(17038 

70 
34 

79)2380(30«iani. 

10 rem. 

Jns* 17038 rials 30 marav. 



(^ In 9876 piastres 4 rials of plate, how many £.«terling, 
exchange at 42^. per piastre? ^ns. 1721$/. 7*. 9a. 

<^) How many piastres should I reoeive for 1726/. 7*. 9d. 
exchange at 42(/. per piastre ? jins, 9876 piaii 4 rials^ 



■■;.< \ 



^ Note— They; have ttPO kinds ff monty in Sfuun, called jtlate and 
velkm* The piateia of good mlvei^ the veUon it 94!alterated with cop- 
per, 32 lials veUon are wt^e^tud to 17 rials' of plate. In exchanges with 
England, plate only is used. 

in fiome ))arts of Spain accounts are keyl in rials andt maravedis 
vellon, and exebai^ hf the ducat. The ducat iiL.mttth 4;. Hid. The 
piastre 3s, 7d, at^por. 



IffB 



Exchange. 



<»> In 8768 rials of plate, 
how many £* sterling, ex- 
change at 40|«L per piece of 
eight? 



1 

8 
8 









■ ■ 



riaii, 
8768 
40} 



8)355104 
12)44388 
2,0)369,9 



ifMf. .£.184 19 



(<0 la IBiL IBs. sterh'ng, 
how many rials of plate, ex- 
change at 40$c2. per piece of 
eight? 

40* : 1 " 

4 

162 






184 19 



44388<2. 
4 

162 ) 177552 ( 1096 

S 



8768 



Jns. 8768 riab. 



(7) In 2S45/. how many rials, exchange at SOd. per piastre 
or piso ? ^nt. 9004^ rials. 

i^) In 9004?8 rials^ how many £. sterling, exchange at SOd. 
per piastre ? ^ns* 2345/. 

W In 67530 rials rellon, how many rials of plate ? 

Moltiplj bj n, mod divide bj 32 (see uote 1). ^. 35875 rt. 10 V. 

(*o) In 35875 10 rials of plate, how many rials vellon? 

^ns. 67530 rials vellon. 



3. Portugal* 
Accounts are kept in Portugal in teas and milreaSf and 
the exchange is by the milrea, at from SOd. to 68£^. sterling. 
Its value at par is 5s, ^\d. 

400 reas make 1 crusado. 

1000 reas, or 2| crusadoes 1 milrea. 

Note, 13j reas are equal to Id, English. 



(0 If a bill drawn from 
Lisbon, of 5432 milreas 346 
reas, at 6s. 6d. per milrea, 
what is the value in English 
money ? 

1000 ;6f. 6d. ;: 5432.346 

1000 



5432.346 



1,000)35310/249 



249 
12 



2,0 ) 3531,0 a. 2/988 

^rireTio 21 -5155^ 



(^) If a bill be drawn from 
London of 1765/. lOs. Sjd. 
how many milreas at 6s. 6d. 
each are equal in value to the 
sum? 



M, d. mU, 
6 6*1 •• 

dl2/anA. 



£. M. d. 
1765 10 2} 

1 694891 yiir. 



mU. reof 
312)1694891(5432 342}|| 



Ex^nge. 159 

0) In 1600 milreas 100 reas, how many pounds sterling, 
exchange at 5s. 5d, per miirea ? Ans, 2?0/« 17^. ^ 

C^) How many milreas must be ^iven for 758/. Ss. 6d. 
sterling, exchange at 5s. ^^d. per milrea ? 

Ans. ^2822 miL ^Sre^^-^SQ. 

to Reduce 1284 crusadoes 67rea89 into sterling, exchange 
at 67|^. per milrea ? Ans. ISBl. I6s. 10|i£.— 90. 

t^) in 1S8^ 16^. 10|d how many crusadoes, exchange at 
67| per milrea ? j4ns. 1234 cru. 66 reas.^S rem. 

4, Italy. 

At Genoa and Lsohorn some keep their accounts in 
piastres or pezzoSf soldi, and denarii ; and others in lires, 
soldeSf, and denarii; and they exchange by the piastre or 
pezzo, which is equal to is, 6a. at par. 

^ The course of exchange is from 47^« to 5Sd. sterling per 
piastre or pezzo. 

12 denarii make 1 soldi. 

20 soldi .«••••••••• •«.• 1 lire, piastre, or pezzo. 

Exchange from 45t^ to 54^/. per piastre. 

At Venice in dollars, soldi, and denarii, and exchange 
by the ducat and piastre. 

12 deniers d'or make 1 sol d'or. 

20solsd'or 1 ducat. 

Also, some here keep theur accounts in ducats, grosso, and 
soldi. 

5j- soldi make 1 grosso. 

24 grosso ] ducat. 

Agio from 20 to 30 per cent. 
Examples. 



0) In 368/. \2s. 6d. ster- 
ling, how many piastres of 
Grenoa, exchange at 47 1^. per 
piastre ? 

dm j^Mtre* £* t • d, 
47^ ;• 1 ;: 368 12 6 

95 95 )17694 0(1662;^ 

50 
20 

95)1000(10 MAS. 

50 

12 ' 

95)600(6ifefMrit. 
SO 



C^) How much sterling mo- 
ney is equal to 2345 pezzos 
10 soldi of Genoa, exchange 
at 50| per pezzo ? 
oezg9. d. pezzo, goL 
1 : 50| :; 2345 10 
_20 8 20 

20 403 46910 

403 

30 )1890473,0 

8 ) 943236 tf 

12 )118154|g > 

2,0 ) 984,6 2A 



169 JExchafige. 

(0 If I pay in London 500^ sterling, for how n^any 
piastres may I draw my bill to be paid at LegbornV jexchange 
at 4^. 6eL per piastre ? . Ans. 226ii plas* 3 saldL^^l x^va, 

(^) How much sterling money is equal to 8765 lires 
15 soldi of Legbomi at 4«;. 2<L per piastre? 

Ans. 16161. Ss. Hid. 



(*) Ho#many ducats banco 
at Venice are equal to 789/. 
16s» sterling, exchange at 4Sd. 
per ducat banco ? 

d, due, £. f. 
Ai 48 : 1 :; 789 15 

48 )1 89640 ( 3948 dL 

36 
20 

48 ) 720 ( 15 «o&. 



• • • 



if 9W. 3948 (2uc. \6$ol 



(^ How much sterUiiff mo- 
ney is equal to 896 dueab 
12 sols 6 aiehiersy banco mo- 
ney of Venice^ exchange at 
4^. 5|ef. sterling' ^r ducat? 

due, 9* d. ducm tdi. den. 
1 : 4 5| :; 896 19 6 

— .... soxta 

240i2. ftHfar. 

215190 
214 



24,0}4605p66,0( 4)191 877 

IB rem. 12)47969} 

f ■ 

2,6)399,7 5 



(7) London reniits to Venice 385/. 16f. sterlings exoUnge 
at 45. Sd. per ducat banco, how many ducats banco will he 
receive at Venice i Ans. 1190 due l2soL Sf4* 

(»> In 1960 dueats 10 sols 9 den., banco at Venice, how 
many £. sterling, exchange at 49|c!. per due^t banco ? 

Ans. 404/. 7*. 2ld. tVit- 

(^) In 1243 due. 16 sol. 10 den. current money, how many 
pounds sterling, exchange at 4:9d. pdr ducat b&nco, and agio 
20 per cent ? 



due, 
Ist. As 1 

2nd. As 120 



• 



d, 

49 






• 



9, 

100 



due, sol den, £, a, 

1243 16 10 to 253 19—581610. 

£• s* j£* • *. d, 
253 19 to 211 12 6 Ans. 



Note, r Tfiey>iiYe three sorts of ^nonfu^ ^t Venice : tlie Banco, the cur- 
reiU money, and -die picoUj the bdneo is 'that4& wlilch they keep thdr 
accounts ; the cwrren^ is the standard of their cofl^; and the jricoH is used 
for the pnidutsibJancl'Bale of merchandize. 



Eoodumgt. 
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5. Holland, Flanders, and Gjermany. 

They keep their accounts at Amsterdam, Rotterdam, 
Antwerp, Brussels, various parts of Germany, &c. some in 
guilders, stirers, and pennings ; others in piounds, shillings, 
and pence, as in England, butdtstil^guished by the DBOie of 
Flemish ; and thdy exchange by the of. sttirling^ 

8 pennings • make 1 grote or penny Flemish: 

2grotes 1 stiver. 

6 stivers ..•«« I schilling. 

20 stivers t I'^dild^r, or flc^rin. 

2| florins 1 'tht-dollar. 

6 guilders, or florins .•• 1 pound Flemish. 

Or thus, for £. s» and d. Flemish, as in England : 

12 grotes, or pence 1 schilling. 

20 schillings ..t^.^.^^** 1 pound Flemish. 

Exchange from 339. 6<L toSSs. 6d. Flemish, per £. sterw 
ling, and jigio from 3 to 6 per cent, for current. 

To change Flemish money into sterling. 

RxTLE. As the given rate of ^itchange is to 1/. sterling* 
so is the given Flemish to the sterling required. 

To change sterling money into Flemish. 
Rule.' As 1/. sterling is to the given rate of exchange, 
80 is the sterling given to the Flemish sought. 

ExAMjL:Bft. 
(0 Remitted from London to Amsterdam a bill of 1250/. 
15f..Bteriing; hovir many £,*b Flemish, is the sum, -the ex- 
change being at 34^. 6d. Flemish pef •£*. sterling ? 



As 80 



34 6 

Id 

^14 






1250 15 
20 



25015 
414 



20)1035621,0 
12)517810— |J=i 
2,0)4315,0—10 



Ot by Praotioe, tliUf— 



10«. 

49. 

6tL 



i 



1250 15 

605^ 7 « 

250 3 

^1 i» 4i 



£. 2157 10 104 



£. 2157 10 10} j^ns. 

I ^Mll I I' 



UaM.^i*^ 



- *. 



b^ iiU. 



Note. There are iwo torts ofmomy in these countries, hank money and 
current ; the difference between them is from -3 to 6, or even niore than 
8 per cent, in favour of the bank money. 



JExchange. 

(*) Rotterdam remits 2157/. 10^. lOid, Flemisb, to be 
paid in London; how much sterling money can he draw for, 
ezdhange being at S4is. 6(L Flemish per <£. sterling i 

Ans. 1250^ 15f. 

(^) If I pay in London 500/. sterling, how many guilders 
must I draw for at Amsterdam, exchange at 3S5« Qd. Fle- 
mish per £. sterling? Ans. 5025 guilders, 

(0 If I pay at Amsterdam 5025 guilders, what must I 
draw for in London^ exchange at SSs. Qd. Flemish per £, 
sterling ? Ans. 5001. 

<^} In 365/. 15s. 6d. sterling, how many Dutch rix-doUars, 
exchange at S5s. 4td* Flemish per £. sterling ? 

Ans. 1550 rix'dol. 44 stiv. 4ip€nn. ^l. 



To change Bank into Current Money. 

Rule. As 100 is to 100 with the agio added to it, so is 
any given sum banco, to the current required. 

To change Current Money into Bank. 

Rule. As 100, with the agio added to it, is to 100, so is 
any given sum current to its value in bank money. 

(<0 Change 835 guilders 12 
stivers bank, into current 
money, agio 4j. per cent. 

gu» HL pe. guil tti. 
15 12 
20 



As 100 

80 



104 12 8 ;; 835 



2000 



20 

2092 
16 

33480 
16712 



16712 



0) Change 874 guild. 48U. 
14* penn. current mpney, into 
bank money, exchange at 4| 
per cent. 

guU. gtoL . guU,9H.pe, 
As 104| : 100 ;: 874 4 14 



Or, As 104| : 874 4 14 : : 100 



8 



20 



837 



17484 
16 

279758 
800 



8 

800 



837 ) 22380640 ( 267391 
133 



16 ) 267391 

2,0) 1671,2 nearly. 



2000)559517760 
16 ) 279758—1750 rtm. 
2«0 ) 1748,4 l^penningt. 
Ans. 874 guU. 4 sH. 14/wi. hmi ] Jf^, 335 guU. 12 sti. curr*. 

(fi) How much current money can I have for 2S4S guilders 
banco, the agio being 5 per cent ? Ans. 2462^ guilders. 

C^) How much bank money can I receive for 54*2] florins, 
the agio being 4f per cent? Ans. 52l2i^fiorins. 



Exchange. 168 

(10) In 14'56 Flemish current, how many of.'s sterling, 
the agio being 4 per cent, and the exchange 34^. 6d. Flemish 
per of. sterling ? 

£ £• £ £ 

1st. As 104 : 100 :: 1455 to 1460 jnmnuh. 

t, £, sterl, £. 

Sod. Aa 3^ I 1 :: 1400 
2 20x2 

69 69 ) 56000 ( 811/. 1 2#. nearly. 
N. B. 34#. 6A=S44#. 

W In 438/. 7fs. sterling, how many rix-dollars current| 
agio H» exchange at 86^. 6d. Flemish per £. sterling? 

s.tter, «• d, £, s» £, 

l8t. As 20 : 36 6 :: 433 74 to 800 

£. £. £. £. 

2nd. As 100 ; 104| ;: 800 to 837 cwrent. 

3rd. For the rix-doUarif the table sa js, 2| iorins^l rix*doI. ; and 6 flor. 
ssiA Flem. 

Hence tbe proportion ib -g ZZ -yV Therefore, mnltipl j the 837/. bj 

12 and divide bj 5 = 2008{ rix-doUars, Jru, 

I — • 

6* Hambuboh. 

■ 

At Hamburgh, the accounts are kept in marks, sol (or 
schilling \ lubsy* and phennings ; and they exchange by the 
pound Flemish^ as in Holland. 

6 phennings, or deniers 1 grote, or penny* 

12 phenningSy or deniers (or 2 1 * i if 

grotes or pence) j" ^ *" " 

' 6 sol-lubs (or 12</. Flemish, or 1 , .^, _^^„^ 

72 deniers) J ^ *^* S"^^''' . 

16 soMubs (or S2d. or grotes) 1 mark. 

2 marks .••..••...•••.••.... 1 Hambro dollar, or 

drittle. 

3 marks (or48soMubs) 1 rix-dollar. 

6| marks .....••••.•••. 1 ducat. 

7i marks.. 1 liver gross, or of. 

Flemish. 

Thenar of exchange is 35^. 6^* Flemish for 1/. sterling : 
and the course of exchange is from 32^. to S6s. Flemish per 



MIP*^ 



* Sol-lub, shillilig, or shillings lab, means the same. The word lub 
(so calledfrom Lubec, where it was first CQined) is now falling into dSsiise^ 
and the word Htmkro' substitnted J 



164 Exchange 

<£. sterling. Agio from 1 8 to 20 per cent for currency ; and 
from dO to 85 per cent, for light coin.* 

Examples. 



0) In S021 rix doUars 35 
sol labs, how many £.'s- ster- 
ling, exchange 36^. 4d. Fle^ 
mish per £. sterling ? 

s. d, £. rtJMU i€k, 
36 4 : 1 ;: 3021 35 - 
12 48 



436 



24173 
12087 

145043 
12 



\ £. SdL 
'4^6') 1740516(3992 02 



88 rem. 



(«)• How many marks must 
be. received at Hambro' for 
256f. 1 5s. sterling, exchange 
at 345. 6d. per £• sterling > 



9, s» d» 




£. i. 


20 : 34 6 




250 15 


12 




20 



414 
5015 



5015 



2,0)207621,-O 
32)103010 i 
Am, 3244 ffUMr^ dem. 



(^) Reduce 4321 marks 12 shill. into £.'s sterl. exchange 
at S4f«. U. Flemish per £. ^erlingi Arts. 2014/: Os. 4|ci.— ^26#. 
<^) Reduce 2014/. 0^. if^d. sterling, into marks and sol 
lubs banco, exchange at 349. 4(/. Flemish per £. sterling ? 

Ans. 4321 marks 1 1 schiL 11 penn,^i4l6. 
(^) In 3992/. Os. 2fi^. sterling, how many rix-doUars, ex- 
change at 36^. 4fi{. Flemish per £. sterling ? • • 

Ans. 3021 rix'doL 35 s^i/« fiear/y. 

• 

W Reduce 8766 marks current into f.'s steriing, ex- 
change at 35f. 3(£. Flemish per £. sterling, and agio 20 
per cent. 

markM, mtatk». 



let. 
2od. 


A» 120 

s, d. 
As 35 3 

12 

423(/. 


100 
£. 

: 1 


• • 
•• 

• • 

• • 

423) 


8766 to 7305 haneo. 

marks, 
7305 to 

32 




233700 ( b5ii 12«. 5} Ans. 
63 reiB^ . ■ 




"• ». 



*■ The different monies of Hamburgh are, Ist, bank money ; 2Dd, 
specie t Srd, the gold ducat ; 4th, light coins b\^p currency* 



E^hange. 165 

(^) In 552/. 125. Qd. sterling, how many marks currents 
exchange at S5f . Si. Flemish per £. sterling, and agio 20 
per cent ? 

1st. As 240 : 35 3 !: 552 12 6 to 947 /nfem. 



X. j£. ^. 

2nd. As 100 * 120 !! 974 



7) ffiaril«=:lA fZmt. 



7305 
120 



1,00 ) 8766,00(8766 marls, Ans, 



(^) How much sterling money will a bill of 1830 rix-dol- 
lars current amount to, exchange at 35«. 6d, Flemish per £. 
sterling, and agio 18 per cent i 

Ans, 349/. 9^. Sid. 

(9) How many Hambro' marks must be received for a bill 
of 34*9/. 9^. 9d, sterling, exchange at 35^. 6d, Flemish per £. 
sterling, and agio 18 per cent ? Ans, 5490 marks. 



7. Poland and Prussia. . 

At Dantzig and Konigsberg accounts are kept in florins, 
gross (groshen) penins, and exchange by the gross; 270 of 
which are supposed equal to 1/. Flemish, and 1 10 to a rix- 
dollar at Hamburgh. Exchange is made with Poland and 
Prussia, by way of Holland. 

The course of exchange is from 240 to 295 gross per £. 
Flemish. 

6 penins*. .•.••••..••••••• make 1 shelon. 

18 penins 1 gross. 

18 grog^i ••*.# «...«M««.«*'« 1 oprt. 

30 gross! «..,, 1 .florin, or Polish guilder. 

3 florins, or 90 grpssi ..#,.•< 1 rix-dollar. 

2 rix-dollars ••..»•••.••.••.*«• 1 gold ducat. 
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Exchange* 
Examples. 



(0 In 10002. sterling, how 
many Prussian florins, ex- 
change 270 grossi per £. Fle- 
mish, and 34^. ^d. iFlemish 
per £. sterling ? 



111. 



Ai 1 



8. 

34 



d. 
4 






£. 

1000 



<{. Ftem. 
Sod. As 240 



412 
1000 

412000 jF7./)«ice. 
grossi, d. Flem, 



240 
412000 



• • 



412000 



240)111240000 

3,0 ) 46550,0 gross. 
Ans, 15450 Pruss,flor, 



(*) How many dE.*s sterling 

for 3456 rix-dollars 40 grosn, 

exchange at 280 Polish grossi 

per £,. Flemish, and 33«. 4(/. 

Flemish per £. sterling i 

gros. d,Ft r. doiL gro. 
3456 40 
90 



lit. As 280 : 240 ; . 



311080 
240 



2nd. As 33 



d,Fl 
280)74659200(266640 

d. £. d. 

4 : 1 :! 266640 



d 40,0) 26664,0 ( 

£. 666—240 
20 



Jns, 666L 12*. 4,00 ) 480,0 ( 12*. 

(') Change 1760 florins into sterling money, 275 Poli^ 
grossi being equal to the £, Flem. and S4f. 4fd. Flem. to 
one £. sterling. Ans. 111/. I6s. lO^d. — ^360. 

<^> la 111/. 165. 10|^. sterling, how many Polish guilders, 
exchange at 275 Polish grossi per of. Flem. . and 34«. 4<L 
Flera. per £. sterling ? Ans, 1760 PoL guilders. 



9. Sweden, 

They keep their accounts in Sweden in copper dollars 
and oorts, or in silver dollars, and exchange by the copper 
dollar. 

The par of exchange is one £. sterling for 34^ copper 
dollars ; and the course of exchange is from 40 to 50 copper 
dollars per £. sterling. 

8 penins make 1 runstychen. 

8 runstychens 1 copper marc. 

3 copper marcs 1 silver marc* 

4 copper marcs • 1 copper dollar. 

9 copper marcs ••.••• 1 Caroline* 

3 copper dollars ••• 1 silver dollar. 

3 silver dollars 1 rix dollar. 

2 rix dollars •••..•.•••••.., 1 ducat. 



Exchange. 
Examples. 



16T 



^ (0 In 480/. 15^. 6d. ster- 
ling, how many copper dol- 
lars, &c. exchange at 48| 
copper dollars, per £, Ster- 
ling ? 

£. .c.d. a. «. d. 

As 1 : 481 rr 48o 15 ,6 



240rf. 193 



115386 
193 



840)22269498(4)92789 
138 rem. 23197^ 



(*) In 756 ducats, how much 
sterling money, exchange at 
4*2| copper dollars per £. 
sterling ? 

C. d, £m dUCm 



As 42} 

2 

85 



1 :: 756 



18 cop.d,^ldue. 



15608 
I! 



ufftf. 



85)27216(3201. 3#. Pd 
15 rem. 



(^) In 738/. sterling, how many copper dollars, exchange 
at 48 copper dollars per £. sterling ? 

Ans. S5424 copper doUars. 
^^^ Reduce 320/. 3^. 9d. sterling into rix-dollarS| 8cc. ex- 
change at 42^ copper dollars per ^. sterling ? 

Ans. 1512 rix'doUars* 



(^) In 1034 silver dollars 
16 run. 6 pen. how many £, 
sterling, exchange at 49 cop. 
doll, per £• sterling? 

c. d, £, s. dol. run. pen. 
As 49 : 1 : 1034 16 6 
32 3 

1568 
8 

12544 



3102 

32 rufi.=il cop. dol. 



99280 
8 



1 2544) 794246 {631. 6s. 4d. Jns. 



1416 rem. 



(6) In 158/. 16^. Sd. ster- 
ling, how many silver marcs, 
exchange 48 copper dollars 
per £. sterling ? 



d, 

240 



c.doi. 
48 •• 

4 



£. s. d. 

158 16 8 



3)192 



S8120<r. 
64 

siLmaret. 



i. tnarcs 64 240)2439680(10165 A. 

8 rem; 

N. B. 3 cop. dot. are s 4 silrer 
marks (see the Table). Henoe, a sil. 
mark is { of a cop. doL 



8. Denmark. 

In Denmark accounts are kept in rix-doUars, marcs, and 
schillings ; and the exchange from 4 to 5 rix-dollars per £. 
sterling. 

16 schillings ,^ make 1 marc. 

6 marc6t.....«*k.i..M...M»...... 1 rix-dollar. 



Ij68 



Exdumgt* 
Examples. 



(» How many f/s sterling 
in 1765 rix-4aUars Danish^ 
exchange at is. 9d. per rix- 
dollar ? 



8* dl ffv*dM» 

4 9":: 1765 




X9 ) 10P60d 
2,0)838,3 9 
£.419 3 9 Jns. 



(») In 133/. i4tf. 4if. ster- 
ling, how many Danish marcSi 
exchange at 4; • 8{<f« per rix- 
dollar ? 



As 4 8| 



• 1 •• 



133 14 4 



113 ha^-fmee. 64184 iki/fii 



113 ) 64184 ( 568 Hx doOan. 
Ant. 3408 mares. 



0) In 3408 Danish marcs, how many £.'s sterling, ex- 
change at 4«. S\d. per rix-dollar? ^;7«. 133/. 14^. W. 

<^) How many Danish marcs in 419/. Ss. 9d. sterling, ex- 
change at 4$. 9a. per rix-dollar > Ans. 10590 marcs* 

10. Russia. 

In Russia they keep their accounts in rubles and copecs; 
and exchange by the ruble. 

The par of exchange is 4f . 6^. ster. per ruble ; and the 
course of exchange is from 48</, to 60rf. per ruble ; or from 
48 to 50 stivers pqr ruble by way of Iiamburgh and Am- 
sterdam. 

3 copecs • make 1 altin. 

lOcopiecs .,.M 1 grievener. 

25 copecs 1 polpolitin. 

2 polpolitins...... 1 poltin. 

2 poltins • 1 ruble. 

2 rubles • o.*... 1 ducat. 

Examples. 



(0 In 509<^17«. star, how 
many rubles, exchange at 4^. 
5d. ster. per ruble ? 

8n d, rub» £• s. 
As 4 5 ! 1 :: 500 17 







53 



120204 

' ,- * 



53 ) 120204 ( 2|68 riOfles^ Ans. 



(«) In 1896 rubles, how 
many £.'s ster. exchange at 
45. 6d. per ruble ? 



As 1 



s. d, 

4 6 



. • 



rub, 

1896 

1* 

7584 
946 £. /. 



Ana* 4261. 12f. 2,0)853,2(426 IS 



Exchange. 169 

(3) What is the value of 1572 rubles and 60 copecs, at 
4^. 9id. per ruble ? ^ns. 376/. 15s. ^(L 

(*) How many rubles, &c. must be received in Peters-x 
burgh for S76/« I5s, 4|^. exchange at 4^. Bid. per ruble ? 

Aks. 1572 rubles^ and 60 copecs. 



(^) London . remits to Pe- 
tersburgh 725/. sterling, ex- 
change at 34^. 6d. FJem. per 
£, sterling, and the exchange 
from thence 50 stivers per 
ruble> how many rubles must 
be received in Petersburgh ? 

let Ail :34 6:; 725 to 1250 12 6 

tHv, rub. £. s, d, 
dnd. As50 : 1 :: 1350 12 6 
2eU=lsH. 20X12 



100 1,00)3001,50 

Jns. 3001 nc5. SOcop. 



<^ Archangel remits to 
London, per bill of exchange 
5000. rubles 4 copecs, ex- 
change 122 copecs per rix- 
dollar of 50 stivers, and 34^. 
7d. Flem. per £. ster. ; how 
much sterling is the sum ? 

eep. iHv. rub,'ecpi, $tiv, 
IsL 122 ; 50; 2^000 4 to 204937 

s. d. £. tltven. 
«d. 34 7 ; 1 :: 204937 
12 2 
. — . £. #. d. 

41 5 415)409874(987 12 11( 

110 rem. 



11. ICELAND. 

In Ireland accounts are kent in pounds, shillings, and 
pence, Irish, divided as in England.— -The par of exchange 
is 108^/. ( 108/. 6s. Sd.) Irish, for 100/. sterling ; or 1/. 1^. Sd 
Irish per £. sterling. — The course of exchange is from 5 to 
12 per cent, according as the bal^tice of trade favours Ire- 
land or England. 

Examples. 

(d) Dublin remits to Lon- 
don 1500^ Irish, how much 
sterling must Ireland be cre- 
dited for, exchange at 12 per 
cent? 



0) London remits to Ire- 
land 786/. 12^. sterling, what 
money must be received there, 
exchange at lOf per cent ? 

Af 100 : 110 10 :: rsa 12 



2000 



2210 

1732 



15732 



200,0)3476772,0 ( 2,0)1738,3 

.gVr^-sV ^.869 310^ 



As 112 



£. 

100 
1500 



• • 



£. 

1500 



112)150000(13392. 5«. ^d. 



32teiD. 
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C^ PocciitBed in Irelmd goods^ t» the amount: 01^869/. 
9^ lObL hnnbif horn much money must I pay in Lpad^nto 
Mttle &0 acoottoi) exo&ange at. lOJ per ctni; ?' 

j^ns4 TStiL I25r 4fef#igv 

* W London remits to Dublin 1339/. 5s. Sfcf. sterling; lor 
how much Irish^ most London be credited^ exchange at 12 
percent? jins. iSoOkliM. 



^^ 



1% Ambbica and the Wes« Ixdibsa 

Aci9PWt«aiie k^^pt in Uifise f^ac^; ia pounds^ shiBingi^ 
•PAj^en/c^ aft in %gla;|i4. Heyc;, ij^ no fixed i^^rJn. conse- 
qofpce of the fluQtuationfoC thea^o: tha- i^pnefc ^.odlaft 
currency^ aod».Qhaccouiit«of the sc^rcky erf* caab» 5&h.8terliDg 
worth ?/• of thexunrency^f the West Indies*. 

Examples. 



(0 Amarica.is indebted to 
Eoffland 850/. 18«. sterling; 
with how much currency will 
England be credited in Ame- 
rjca» exphaoge at. 35 per ct. ? 

£.. £• £. #. 

Av 100 ;• 135 ;; SSO is r^.30 

\t 

135 ^ Jj 



1,00)22974,30 



2,0)225^,4=1148 143i 

I'l I ■ IP ' ' tsat 



, <!)' London, receives from 
Jamaica 1756/, Jl(}5. currencj, 
what will be its value here 
in stetliogy exchange at 30 per 
cent i 

130 : 100 ;; 1756 10 to 1679 17 Ij: 
Or Urns, at. tbo proportion iiy ftte- 

MuUiply 1756 lO 
i. by 20 

knddindC) by 27)35130 O 



DTeft Uie. JtUhi £. 16f7S^' Iff HfoMMlf 

(^) Bought goods in the Westi Indies . to tho anaoual of 
486/. 155. sterling, how. much isthat in their currency,; ex- 
change at 25 per cent ? ^n^. 608/. 8*. 9d. 

<*) London receives a bill of exchange from Philadelphia 
for^ 75Q/«. sterling, fori how much currency was !Lo«don 
indebted, exchaoge being at 3S-i: per cent ? ^^.~1000L 






ARBITRATION OP EXCHANGES. 



Tfins course qf exchange vBtyftngt as We have seen, betireen 
one nation and another, as the balance of trade varies ; this 
rule teaches how to driatv upbn, or reikift' tb^ foreign places, 
in a way the ihost profitable* 

This is dohe by findings such a rate of esTchange betweeh 
any' ttoo places^ as* shall' be iti propOrtioti with thb rateil 
assigned between each of them and- a'M)^ place* 

Arbitration of exchange is either Single or Coti^cnind. 

SINGLE ARBITRATION. 

Single Arbitration is when the course of exchange between 
oile place and^cuo others is given, to find the rate b^twfeen 
them.* 

Examples^. 

^0 If the exchange betwi^en London ahd Petersburgh bcl 
BOdL per ruble, and between London and Amstettlam b^ 
$^s, 5d, Plem. per £• steHing^ what is'the|7ar of arbitration 
between Petersburgh and Amsterdam i 

As 240 ; 34 5 H 50 




$4,0 ) 2065,0 ( 86^ ftr rvMt, Jn9» 

192 

145 
144 

1 

(^> London exchanges on Amsterdam at 33«« 9<L per £* 
sterling, and on Paris 40(f« sterling per ecu, what is the par 
of arbitration between Amsterdam and Paris ? Aiis. 61\L 

(^ If the exchange between Amsterdam and Pnisbe58(/. 
per crown, and between Amsterdam and* I^ondon 34«. M. 
per c£. sterling, required the arbitrated par' between Paris 
and London ? Ans. 334a. -f^ sterU per ecu. 

(^) If Amsterdam remits' to Cadiz at Sdd» per piastre, and 
to London at S5s. S^d. per £. sterling, how stands the par 
of arbitration between Cadiz ahd London i Anil 2id. nearly. 

(^) If London remits to Lisbon at 5s. Sd, per milrea, and 
to Paris at*56rf. per* ecu, what isthe par or arbitration be- 
tween Lisbon and Paris ? Ans* Sl^soL per mUrea. 

• » I l " l I I I I ' l ' I ' — ■*— »«««i HI .1 I, I ,1 " . • . ,1 . ' .I * , * I . I i I I ' I I ' l I — ^»— ^1— 

< * This rate is terttied dther the arhttrate^pHce, arbitrated par^ or par 
of arbUratioru 

l2 
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(^ London exchanges with Amsterdam at 3S«. 9d. per «£*. 
sterling! and with Genoa at 48(£. per pezzo^ what is tne par 
of arbitration between Amsterdam and Crenoa i 

Am. 81 Ffem. pence per pexzo of Genoa, 

COMPOUND ARBITRATION. 

Compound Arbitration is when the exchange is to be 
conducted through several places; and the rale shows how 
much a remittance will amount to at the last place. This 
amount is termed the arbitrated pHce, or par of arbitration 
between ihe^rst and last place. 

Questions of this kind are solved either by the Rule of 
Proportion^ or bj arranging the terms into antecedents and 
conseqtients. 

Rule 1st. Place the antecedents in one column, and the 
consequents in another; observing that the second antecedent 
must be of the same kind with the Jirst consequent ; and the 
third antecedent of the same kind with the second conse- 
quent^ &c. 

2. Tbe^r^ antecedent and the last consequent must be 
of the same kind. 

3. Multiply the antecedents together for a dixnsor, and 
the consequents for a dividend, and the quotient will be arbi- 
trated price of exchange. 

EXAMPLRS. 

(0 A merchant in London intends to remit lOOCM. to 
Cadiz in Spain, by way of Holland, at 36^. Flemish per «£. 
sterling, thence to France at 56d. Flemish per ecu ; thence 
to Venice, at 100 ecus for 60 ducats ; thence to Cadiz at 360 
roaravedis per ducat ; how many piastres of 272 maravedis 
each, will the lOOOZ. sterling amount to in Cadiz? 

Antecedents. Qmsequents, 

IL sterling, 36^. Flem 43^2^. Flem, 

56 Flem < •...••..•• 1 ecu. 

100 ecu 60 ducats. 

1 ducat • 360 maravedis. 

272 marv ;..'.. 1 piastre. 

How many piastres zz 1000/. 

n •♦♦• .1, % 1 1, .T. ^1 433X60X360X1 000 
Omitting the nmts, wo Lave by Ibe ilile — ^^Xl^^^X^T^ 

And firlher reduced,* give« ^'^^^^^.t^^^^ = 6n6^pkutre9^ Ans. 

* The operation may be abridged, by dividing any of the anieeedentt 
and tonsequentt by their common measure. See under N.B. Case 5tb, 
Vulgar Fractions, page 118. 



Positum: 178 

(^) If 100 lbs. at London are eaual to 90 lbs. at Amster- 
dam, and 135 at Amsterdam equal to 168 at Toulouse, hovr 
many lbs. at Toulouse are equal to 175 lbs. at London i 

If 100 lbs. London = 96 lbs. Amsterdam. 
135 lbs. Amsterdam =: 168 lbs. Toulouse. 
Howr many lbs. ^t Toulousez: 175 lbs. London. 

96X168X173 8X168X7 ^^^,. , . 
100x135 5X9 » ' 



)PO0ition. 



POSITION, sometimes termed the Rule of False, is a' 
rule which, by supposed numbers^ enables us to find the real 
pnes* It consists of two parts, single and double, 

SINGLE POSITION. 

Single Position is when only one supposed number is 
requisite to obtain the answer. 

kuLE 1st. Suppose ani/ Jit number, and work with it as 
if it were the true one.* 

2nd. Th^n say, As the result of this xvork^ is to the true 
toialf so is the supposed number to the true one required.f 

Examples. 
0) A schoolmaster being asked how many scholars he 
had, said, if I had as many more, half as many, and a quar- 
ter as many, I should have 330 ; how many had he ? 

Proof. 

Suppose 60 TheB, A8 165 I 330 'l 60 120 

Ai many more 60 60 1-20 

Jas many 30 ■ 60 

aimaoy...... 15 165 ) 19800(120 ^tti. 30 

165 330 



* Any Bapposed namber will produce the true answer ; but for con- 
remence in working, such numbers are to be preferred, from which aii 
the parU can be taken without remmnden. Some, however, recommend 
the number I to be made the constant supposition. ■ ^ 

t Only those questions belong to Single Position, whose parts are 
certain proportions of the suppositions, or with some power or root of 
thdr suppositions ; hence, in &e 5th question in Walkingame, the ** 5 
geese besides," do not accord with this rule. See the 5th question. 
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17i Position. 

(*) A person, after spending +, 4^, and ^ of Ids money, had 
216;/. leri; hov much had he at tbe dmi Aas. lOOO^ 

'■"i A gcntleroaa bought a chaise, horse, and baraasa, fgr 

72/.; the horse came to twice the price of the harness, and 

the chaiie to twice the price of the horse ; nliat did he give 

for each ? Am. For the harness, 81. i Jot the horse, 16. ; 

Jhr the chnite, +8/. ' 

<*} A, B, and C, purchased a ship for 3300/.; A paid a 
certain aam, B paid twice as much as A, and C four times 
H much as B ; how much did each man pay I 

Ans. A paid SOOl. ; B 600/. ,- and C 2400/. 

0) A roan meeting a tsaid driving a flock of geese, said, 
Where are you going, sWeetheart, with these 50 gaese.f she 
replied, I have not 50, but if I had ^ as many more, a third 
vid a quaner as many oiorc, I shoiild have 50 ; hovr many 
bad she { j^tis. 24 geea. 

t") Lent a sum of money to receive 6 per cent per aoaum 
aimple interest, and at the end of ten years received for 
principal and interest 1000/. ; what >vas the sum lent ? 

Sgpiiaie 100 Tlien, A> 160 .' 1000 ;; 100 l«l 
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DOUBLE POSITION. 
Double Position is when Iko stfpposedjalse numbe 
rcquisiteiD obtain the true answer. 

HuLE lit. Takeanytwo convenient oumbere, andf _, 
I cced with each according to the nature of the queition, 
noticing how much cac/i result differs from the true result, and 
I call this diilVrence its error. 

nd. Place each error against its respective posiiioa, and 
multiply them cross-ways. 

Srd. If the errors are alike, that is, both greater or both 
less than the given number, take their difference for a divisor, 
and the difference of their products for a dividend. But if 
utdike, that is, one too muck, and the other too hitle, take 
their sum for a divisor, and the sum of their products for a 
4ividend ; the quotient will be the answer. 

EXAMFLGS. 

i') A, B, and C, would divide 1200;. between tbem, so 

I that B may have 100/. more than A, and C 100/. more ibw 

B ; how much must each have i 



Suppose A had .... 500 Soppoie-agidn A 400 

Slien B woold Imve 600 Then B... 500 

Aftd C. TtX) And C... 600 * 

1800, too maoh by 600 !t$00» <oo ttnidk'by Wt 

Here the trrors ace of one kmd: therefore^ by the rnl^ , 
sujp, error. iProof. , 

500 600 600 'A*% ftfaHi^ 300 

V i*iLdb6 B^s ..4... 400 

4ao'^^d00 — eii ...... 500 

.\ I ■■■ ■ 300 Sivinft. ," 

240000 150000 ^.1200 

BQb. 150000 SS3 



S,00 ) 900,00 

■ ! ■■■■ ■' 

SOO A'i share, 
(«) Divide 500/. between two personSf A and B^ so that 
A may have 120/. more than B ; what is each person's share ? 

Ans. A 310/. and B190L 
<') A, B, and € ba9t a house which cost 1500/. of iHiidi 
A paid a certain sum. B j>aid 200L laore than A» and C 
paid 200/. more than d ; whfit Mite Ad ^ach p^ay ? 

Ans. A paid 9061.$ B SOOLf C700I. 
(^) A person dying, bequeathed to' three of his friendi 
60M. which he had in his chest, an this manner, to the first 
a certain portion, to the second half as much more, wanting 
10/. and to the tfiird do«Ue .the sum, wnntlng -SOl. ; what 
sum did each receive I 

Ams. The Ut,liS4Li tkeind, 209^.; thg Srtf, £54$/. 



mamtmtmmmm-^'mmmAmammmmi^mm^mkmmmm^tm'mlmttm 



(^) A, B, wild C, are indebted to D in certain suiBii A'm 
and B'b debts united amomit to 500/., B's and €'s to 760/^> 
and A's and C's to 600/. ; what is each man's particular debt? 

Soiypoie A'i... 190. -fliipfowegalii, A'a 1^20 
Then B's... 310 Th^n B's 280 

Aod C'b... 390 And C's 420 

Therefore A & C 580, too lilUe Therefore A and C 640, too moch 

by 20. bj 40. 

Here the errors are unliAe^-therefore by the rnYo, 

sup. 190 20 too little. 

JiO'^ 40 too moch. 

. -— . Proof. Jf. 

mAA S ^ ^^^^ '^^^ ^s ^leht SOO+Fs S0O«r59e 

^^^^-'^ 7600 . Wsr... 3oo44yn4m*^roci 
C*B..i. 4eo4*A»i300»»60fr 



J4e 



6,0) 1200,0 ( 



>*■• 



200 Jm, Se deb4. 
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TO Three persons discoursed coacerning their agea; lap 
A, I am 20 years of age; says B, I am as old as A, and 
half of C : and saya C, 1 am as old as you boih ; the a^e cf 
each person ia required. 

Am. A 20, li 60, ani C SO ^ears cfagt. 

<') A inan lef^ his eatace to his 3 eods thus ; to the eldeci 

one half, wanting 50/. ; to the Eecoiid one third ; and to ific 

youngeat the rest, which was 10/. less than the share of the 

aecond ; I demand the sum left, and each son's part? 

Am. The sum Ufl was 3601. of which the eldest had 1301. 

the second 120/. and ihe third 110^. 

C> A gentleman bought a house, orchard, and garden, fot 

1000/.; he paid four times the price of the garden for the 

orchard, and five times the price of the orchard for the 

houae : what was the value of each ? 

Am. The garden iOL; the orchard 1G01,\ 
and the house 800/. 



Consists of two partSi Arithmetical and 
TRICAL. 



ARITHMETICAL PROGRESSION 

Is when a series of numbers increases or decreases regu- 
larly, by the continual adding or sudtiacling of the equal 
I numbers; as 1, 2, 3, 4, 5, 6, &c. are in Arithmetics! Pro- 
gresiion, hy the continual ae/r/ifi'on of one; and, 11, 9, 7i 5i 
S, 1, by the continual decreasing or subtracting of fwo. 
The numbers which form the series are called the fq 
the Progression, of which there atejive. 
First term. 
The last term. 
The number of terms. 
The common difference. 
The sum of all the terms. 
Any three of these being given, the other tviQ may be 
found. 

* The mosl useful parta of I'rogrreaioD, as fur na relates Co conimon 
aritlimeticfJ purposes, arc comprised in tliis trentJEe ; but as it U fbi tiiE 
exercise of ttie juTenile capacity, to wLom Algebra is unknowDt it 
been thoujht prop« to direst it of all symbolic characters. 
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CASE I. The Jirst term, the last term, and the number 
of terms, given to find the sum of all the terms. 

Rule. Multiply the sum of the two extremes by Jialf the 
number of terms; or, multiply half the sum of the extremes, 
by the tvhole number of terms ; the product is the answer. 

Examples. 

(') If 100 stones are plac^ 
in a right line 3 yards asun- 
der, and the first 3 yards from 



^) How many strokes do 
the clocks of Venice strike in 
24 hours; where they strike 
from 1 to 24 ? 

To Ihe first term l4>24s25 
Then, 25 multiplied bj half the 
number of hoars. 

Or 25X 1!2»300 the Jnswer. 

(') The first term of an 
arithmetical progression is 5, 
the last is 74, and the number 
of terms 24 ; what is the sum 
of the series ? 

5-f r4»79, and 79x 12"948 Jn», 



a basket, what length of 
ground will a man go over, 
who gathers them up one by 
one, returning with each te 
the basket ? 

To fetch the first he will walk 6 
yards, and the last 609 ; hence, the 
first term is 6, and the last 600. 

Therefore 6+600 » 606 

MolUpliedbj ^O^ftheNo. 

— of terras. 

Ant, He wm walk 30300 ydSr. . 17 

«ii20ff SSydk. 

(^) What debt may be discharged in a year, by weekly pay- 
ments, in arithmetical progression, of which the first payment 
is 35. and the last \05s*l Ans. 140/. 8^4 

(^) A mercer bought 30 yards of silk, and gave for the 
.first yard 3;. and for the last 31, Is, increasing in arithmeti- 
cal progression ; what did the whole cost him ? j4ns. 47/. 5s, 

CASE II. The Jirst term, the last term, and the number 
of terms, given to find the common difference. 

Rule. From the last term subtract the Jirst ; the re- 
mainder divided by the number of terms, less one, gives the 
common difference. 

Examples. 



(«) The extremes are 1 and 
24, and the number of terms 
24 ; required the common dif- 
ference ? 

No. of terms 24 From last term 24 
Subtract 1 Sub. the first 1 



Di?isor 23 



23 



23) 23( 1 tJiecom, ijff. Ant. 



C7) The first term is 6, xhe 
last term 600, and the number 
of terms 100; what is the 
common difierence ? 

No. of terms 100 From last term 6C0 
Sablraol 1 Sub. the first 6 



Divisor 99 



594 



I 5 



99 }594(6 the am tKfi Ant. 



17^ 



lVqg;«Mfim. 



€>) The first tenn of fm arithmetical progFMsiote is 5^ the 
last is 74, and the iioq[)b^ of ^^^n^ ^ t what ia tbe coisjimon 
difcrence ? ^r^ S. 

(*9 The first and last terms of an arithmetical gerie^ ^^e % 
jmd 105| and the n^mber of terms 52 ; what 1$. (be common 
difierence ? Jfns» t 

(10) Bought SO yards of doth, and gave for the first yard 
it. and for the last Sis. ; what is the common dififareDce of 
tile price of each yard? Am.i. 

CASE IIL The Jirs't Xexm^ the lad temn, and the cow^ 
jNOJi difference giv^n to find the number of terms. 

Rule. From the lasi term subtract the^r^; divide the 
remainder by the common dfflerence, and the quotient in- 
creased by OMf gives the number rfieans* 

Examples. 

('^> A man bein^ ask^d 



(**). A person travelling 
went 4 miles the first day, and 
Ipereased every day, oy 5 
miles, till at last he went 64 
miles in one day ; how many 
days did he travel ? 

Tlia last tonn 64 
Sob^^lUiefint 4 



Cofl^ diftV 5 ) 60 
Add 1 



An». iZmmherof 



how many sons he had, said 
the youngest was 5 years old, 
and the eldest 29 ; and that 
he increased one in his famfly 
every 3 years; how many had 
he? 

The latt term 29 
Sub. the fir^ 5 

Com diff. 3 ) 24 

8 

Add 1 

An9' 9 gop^. 



0^) If the extremes be 5 and 74, and the common dif- 
ference 3, what is the number of terms ? Ans. S4. 

W If the first and last terms of an arithmetical progres- 
sion are 3 and 105, and the co^Q^on differepce 2, what is 
the number of terms ? Ans. 53. 

W Bought cloth, and gave for the first yard^ Ss. and for 
the last 61 «• the common difference of the price of eacoyard 
is 2s. ; required the number of yards. ' Ans. dO^ds* 

» »■ » i»ii ■ II.Wl »| 1 1 1 

CASE IV. The last term, the number of terms^ and the 
common difference, given to find the^r*^ term. 

Rule. Multiply the number cf terms, less one, by the 
eom^mon difference^ the product subtracted /rom the. last term, 
•gives thej?r4. 



EXAMPL&lB. 
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(>^ A person in IS days 
tvaveUed to n certaki place, 
er^^ay's joumty Increasing 
tbeforjooier by 5, and ^e last 
he went was 64 miles ; what 
was the first ? 

Nambtr of tarns 15 Frbii 64 

1 Tak* 60 



Jbu,4JlrH 

tffTH* 



IS 
Common diff. 5 

60 



W A fetMot had 9 mmt, 
hit Iteiify fmi4ii| inoreei^ 1 
every S years ; Ae ddest traa 
29 years of i^ ; what waslhtt 
age of the youngest i 



Namber of ttrms 9 
Dtdaot 1 

8 
Comraon diff. 3 

24 



Crdm 89 
S«bL 04 



j^flM. 4 mUmy the 1«# d!dsy'«jotir3uy.| ^iw. ikefffnmgeit wot 5 jrri. •Ml 

(*^ If the kst term be 74<, the number of terms 24, and 
the common difference S, what is the fiiiii term ? i4n«. 5. 

0<9 If the last term be 105, the number of terms 52, and 
the comraon difference 2, what is the first term ? Ans. S. 

(20) Parcttased 30 yards of cloth, and gave for ^e last 
yard 6\s, the common difference of the price of each yard 
wflM'tt.; how much was given for the fttsl yard? Ans* 3«. 

CASB y. The common difi^rena^ the number of tenhs, 
andrtlie .Mm of all the terms, given to find the^r^^ term. 

RpLi, Divide the sum of all the term* by the number of 
terms, and from the q^uotient subtract ha(f of the product of 
the commoD diflerettoe, multiplied by the number of terms 
less one, for the ansiver. 

Examples. 



(*') A moa is to receive 
54M, at 12 several payments, 
each exceeding the former by 
6 ; what will be the first pay- 
ment? 

12)540 • 



45 
S3 



1 



sab. 



Jfn$* lifirstjHOf' 
fipenii 



13 
1 

11 

3- 

3il 



■ V iht com* 

dm 



C^2) A person bad 9 8ons» 
his family haticig had an in- 
crease of 1 svepy S years^mid 
tbe amount bf all their ages 
was 15^*; what waa the age of 
the youngest ? 

9)153 



157 
12 



\ 



0ob» 



9 
1 

8 
Xi^lc.diff, 



Mt; -5 tigt-aftht 

youngest, 13 

W^ If the common difference Be 2,, the number of terms 
52i and the sum of all the terms 2808, what will be the first 
term ? . Ans. 3- 
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CASE VI.* The first term, the number of terms, and tbe 
common difference given, to find the last. 

Rule. Mult^aify together the number of terms and the 
common difference ; from that product subtract the common 
difference ; to that remainder add Hiejlrst term, and it will 
give the last. 

Examples. 



C^> A person received a 
sum at 12 several payments, 
the first was 12/. and each 
succeeding payment exceeded 
the former by 6, what was the 
last payment ? 

Number of terms 12 > .. 



Common diff. 6 

72 



i 



fab. 



The Srst term 



fl{*«'o- 



Ans. 78 the Uut term. 



(«^X The first term of an 
arithmetical series is 5, the 
number of terms is 24, and 
the common difference is 3 ; 
what is the last term i 



Namber of terms 24 
Commoo diff. 3 

72 
3 

69 
5 






malb 



sab. 



add. 



jins. 74 the Uut term 



(26> \^hat is the last number of an arithmetical progres- 
sion, beginning with S, and continuing by the increase of 2 
to 30 places ? Ans. 61. 

GEOMETRICAI- PROGEESSION 

Is when any rank or series of numbers increases by one 
common multiplier, or decreases by one common divisor .* as, 
lf%4t, 8, 16» 32, &c. increase by the constant multiplisation 
of 2: and 81 > 27> 9, 3, 1» \, i, &c decrease by the constani 
division or ratio of 3. 

In Geometrical Progression, tbe same five things are to be 
observed, as in Arithmetical ; viz, 

The^r5^ term. 
The last term. 
The number of terms. 
The equal difference or ratio. 
The sum of all the terms. . 
Any three of these terms being given, the others may be 
found. 



t I I' 



* This rale might be extended to ten cases, each contedDing twoprcpo^ 
iiiion* ; but some teachers will deem what has been already iiitr(Klaced 
VMtrt than sufficient, till the pupil enters upon Mgebra. 



0.1.2.3. 


4.5. 


6 


1.2.4.8. 


16 . 32 . 


64 
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Note 1st. As tlie last term in a long series of munbers is rery tedioas 
to come at by continual multiplication, so, for the more readily finding it 
out, a series of numbers is made use of in ArUhmetical ProportioUf caUed 
Indices, beginning witb a uxut, wbose common difference is one : also, 
whatever number of indices you make use of, set as many numbers, in 
Oemnetrical Proportion, under them^ thus : 

1.2.3.4.5.6. 7.8 Indices.* 

2 . 4 . 8 . 16 . 32 . 64 . 128 . ^56 Numbers in Geometrical Prop, 

2nd. But if the first term in Oeometrical Proportion be different from 
the ratio, the indices niost begin with a cipher, thus : 

7 Indices. 
128 Numbers in Geometrical Propor, 

3rd. When the indices begin with a cipher, the svm of the indices made 
choice of, must always be one less than the number of terms given in the 
question ; for on^ in the indices stan^ls over the sscond term, and two in 
tiie indices over the thirds Sk. 

4th. Add any two of the indices together, and that sum will agree with 
the product of their respective terms ; thus. 

In either table of indices 2+5 s> 7 &2+4«6 
So in the Geometrical Propor^n 4x3^»128 & 4x16=64 

5th. If any number of terms be continued in Geometrical Progression^ 
the product of the two extremes will be equal to the product of any two 
means, equally distant from the extremes, as in 2, 4, 8, 16, 32, 64, where 
2 X 64 »4 X 32 s8 X 16, each product being 128. Also, if the number 
of terms be odd, then the square of the mean will be equal to ana twu 
terms equally distant, as in 1, 3, 9, 27, 81, 243, 729, where lX729s 
3x243s9x81»the sqitareof the mean 27^ the product of eachbebg 
729. 

6th. The common multiplier, or divisor, is called the ratio t thus in 
3, 4, 8, 16, 32, &c. the ratio is 2, because each succeeding term is in- 
creased by multiplying by 2 ; and in 81, 27, 9, 3, 1, f , &c the ratio 19 3> 
because each succeeding term is decreased by Uie dividing by 3. 

CASE I. Given the ^rs^ term, the last teroii aod the 
common ratio^ to find the sum of the series* 

Rule. Multiply the last term by the ratio, and frdm the 
. product subtract the ^rst term ; the remainder divided by 
the ratiOi less one, will give the sum of the series. 



* By the help of these indices, and hfew of the first terms, in any series 
of G^metrical I^greraion, any term, whose distance from tiie first 
term is assigned, however temote, may speedily be obtained, vithout 
producing all the intermecKate terms. 



)89 PnjgTMiau. 

EXA1£FLES. 



(0 The first (enn of a series 
in geometrical progression is 
% die last term is ISISS, and 
the ratio S ; what is the sum 
of the series ? 

13122 last term. 
mohipUod bj 3 ntiou 

39366 
•dblraot 9 firsi Imw. 



ntio 3^1 =2)39364 



19682 ^iw. 



W So}d]9busbe1*of wtteat, 
and received for the first bos. 
one farthing, and for the last 
104^76 far tbioga; tba ratio 
of each bushel is 4, w^bat were 
the i2 bushels sold for i 

1048576 iut term. 
. 4rmlio. 



V I . II H 



4194304 

1 first tBCQI* 



ralio4— ls«d)4194303 
jfkM^/mih. t39&f01al45« 1 if 



0) The extremes of a geometrical series are 20 and 
}OjOOQ» and the catio % wbat ia the su^l oi^ tbevaeii^fi?' 

(*) A t^esher worked alia {anner'a SH^ 43^9^ during the 
winter moptha, and received for 1^ first dpgif'a wark 2 Iwi^j^- 
corns, for the second 4*i for the third 8, &c. doubling them 
each day, and for the feist day^ work 167772r6 barteycoms; 
the sum of the series, is reqixired. Jns>, dSSSMSQfkarle^J^ 

CASE It. Given tbe^r;^ term, the number of termSi aild 
the coipiimoii reUio^ to find the hst tein^^ 

The hit ttrm tmgbH be ol^taizied by tkkmgmnfm ol contianal mtMfi* 
ctfiQD, but to avoid so tedious a procesa, observe tbe following rules. 

I. Wheu ik^Jv'^t' term is.4fi«ii[ to ra^io. 

Rui«E 1st Find a Jew of the leadho^ terms, over wbicli 
plaoe their indices^ 

2nd. Find whatjigures of these indices, when added to- 
gether, will ^ive the index of the term wanted. 

Srd» MulHply the numbers standing under such indices, 
into each other ; and the Ias$ product will be the term re- 
^uirexl* 

C^) A man agrees for 20 fat oxen, to pay only th^ m^ cf 
the last, reckoning 3 farthings for the first, 9 farthings for 
tbe second, &c. trebling the price to the last (the common 
ratio being 3), what musit bi&^vei^ 

* As 493447 barleycorzu fill f^ bp^beji, tbe ai]iswer is equal, to 08 baaht. 
wMcb at hs^ per bushel* Would amount to IJT^ st^jl;ag» 
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1.2.3.4. 5^. 6. 7 Indicet, 
S . 9 . 27 . 81 . 243 . 729 . 2187 TVrriM in Geomei. Prop. 
I^ake any of the indices, wbioh <uU(M^ together make 20, and multiplj by 
the terou audernealb. 

Or Ukf 5+5+5+5. tiiat is 



Thus, 7+7+6=20, lherefore> 

Multiply 2187=7 
by 2187=7 

4782969 
and by 729=6 



5+5=slO, and 10+10=20. 

243=5 
243=5 



59049=s10 
59049=10 



forth. 3486784401=20 3486784401=20 

Whiob, when divided by 4, IS, and 20, will give 3632067/1 U. Sid./br 
the Answer. 

C^ What is the last term of a geometrical aeries, having 
12terms> of which the first term is 2^ f^od tlie ratio 2? 

Am^t 409G* 
(^ A draper sells 21 ^ds. of cloth, the first yard fpr S^. 
the second for 9d. the third for Tld. &c. in a triple propor- 
tion geometrical ; I demand the price of the last yard ? 

Am. 43584805/. 0«. ^d. 

2nd. When the^ri^ term is not. equal to the ratio* 
Rule 1st. Write down a/etv of the leading terms, as be- 
fore, and place over them their indices, beginning with a cipher, 
2nd. Find what figures of the indices, when added toge- 
ther, leu one, wiil gtv^ the index to the term wauled. 

5rd« Multiply th^ OUmbera standing under such iodipes, into 
each other ; observing to divideevery product by th&)¥r<^ term* 

Examples. 



(*) The first term of a geo- 
metrical series is 5, the ratio 
3, and the number of terms 
15* what is the last term? 



. 


1 . 


2 . 


3.4. 


5: 


5 . 


15 . 

1 


4»5. 


135 . 405 . 

1215 
1215 


12*5 



5 ) 14-76225 



295245 

^. 

5 ) 119574225 

i23»14845 Ant. 



(^) A man agrees to pur- 
chase 22 yards of velvet, a| 3 
&rtb. for the first yard* 6.&rth. 
for the. seeond, 12farth.for 
the third, &c. (theratiabemg 
2) geometrical proportion ; 
^bat was the charge for the 
last yard ? 

6. 1* 2 . 3 . 4 . 5 . 6 . 7 

3.6,12.24.48.96.192.364 
Then, as one less 22=21, take threa 

3S4X364 



i^MW^iva 



== 49152. 



and. 



49152X384 



= 6291456 /of M. 
the Am. 



wliicli dirided by 4, 12, and 20 
655S(« ViA. Am. 
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<'P) A sum of money is to be divided among 9 persons; 
the first is to have SO/, the second 60/. the third 120/. &c. 
what will the last receive ? Ans. 7680/. 

00 A monied man, ignorant of numbers, and unjust in 
the distribution of his property, left 12 sons, and bequeathed 
his estate thus ; to his executor 50/., to his youngest son 
double that sum, and each son was to exceed the next 
younger by as much more ; what was the eldest son's por- 
tion? ^ns. 204>80a/L 



CASE III. TUe^rst term^ the number of terms, and the 
ratio given, to find the sum of all the terms. 

Rule. Find the last term, as before, then subtract the 
first from it, and divide the remainder by the ratio less one ; 
to the quotient of which add the greater, and it will give 
the sum required. 

Examples. 

C**) A servant agreed to serve his master 12 months, for a 
farthing the first month, 3 farthings the second month, 9 
fiurthings for the third, &c. (the common ratio being 3) ; 
what did his wages amount to r 

0.1.2.3.4. 5. 6 IfuRces. 

1 . 3 . 9 . 27 . 81 . 245 . 729 Terms in Geam. Prep. 

729 = 6 177147 = 11 

243 = 5 1 



2187 ratio 3^1=2)177146 

2916 

1458 88573 

the laf t torm 177 1 47 

177147=llfA or last term. 



265720 /ar<A.=:276/. 15f. lOd. 



C*^) A man bought a horse, and by agreement was to five 
a farthing for the first nail, a half-penny for the second, a 
penny fpr the third, &c. (the common ratio being 2) the 
numoer of nails was 32 ; what was the price of the 'horse ? 

Ans. 4473924/. 5s. Sid. 

(1^) One new year's day a gentleman married, and re* 
oeived of his father-in-law a sovereign, with a promise that 
it should be doubled on the first day of every month for one 
year ; what was the lady's portion ? Ans, 4095/. 

C'*^) A person agrees to purchase 15 yards of lace, for S 
pins the nrst yard, 9 pins the next, &c. in treble proper- 
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tion; reckoning ]00 pins for a halfpenny, what is the 
amount ? 

Here, the first term 3, being ==s the ratio 3, proceed aeoordiog to Cue 
1 1, Rale 111, to pl»oe 1 ia the indioes orer ikejirit term, thus— 

3 . 9 . 27 . 81 . «43 . 729 

Tben, m the iadScas 4h^-5'^^^'iS^sl5,' We maltiplj the respeolive ftarmf 
81X243x729:sl4348907 jWM, which at 100 for a^halfpennjr r=;:298JL 18«. 

('^ A goldsmith, when his customer refused to give 40/. 
per lb. for gold^ offered to sell it him at a farthing for the 
nrst ounce, a penny for the second, &c* in quadruple pro- 
portion geometrical) to which he agreed ; I demand what 
the lb. of gold cost him ? Ans. 5825/. 8^. 5\d. 



CASE IV. The^fj^ term, the last term, and the sum of 
the series being given, to find the ratio. 

Rule. From the sum of the series subtract the first 
term, and divide the remainder by the difierence between 
the sum of the series and the last term, and the quotient 
will be the ratio required. 

Examples. 



(>7) If the extremes of a 
series be 2 and 13122, and the 
sum of the series be 19682, 
what is the ratio? 

19686 19682 sum of the series. 
13122 2 first term to be sab. 



6560 ) 19680( 3 the ratio. Atu. 
19680 



. • . • 



0^) Sold wheat, and receiv- 
ed for the first bushel 1 far- 
thing, and for the last 1048576 
farthings ; and for the whole 
1398101 farthings; required 
the ratio ? 

1398101 1398101 
1048576 1 



349525 ) 1398100 (^ the ratib. 

1398100 



<'^) A person bought 10 acres of land, and gave for the 
first acre Sd. for the la«t 590ii9d. and for the whole SS512d. ; 
what was the equal difference or ratio ? An$. 3. 

(^) A gentleman received as his wife's porttoni in one 
year 4095/. by monthly payments in geometrical progression ; 
his first receipt was 1/: and his last 2048/. ; what was the 
ratio ? Ans, 2. 



(186) 

permutation. 

PERMUTATION is the changing of tlie relativeiMit 
'4on of things, eo ihat no Itvo iddv have all their parts placed 



TbiM, tke figures 1,2,3, amy hsve six differcat positioas, vib Ul, 
112, 313, 231, 813, and 321. 

To find all the variations of position that caa takejriAce 
from any gi»en number of things, 

liiTLE. Multiply into each olheri successively, as many 
of the Dumheri 1, 2, 3, 4, Sic, as there are things to bevaited, 
and the latt product will give the number ofpermutationi. 
Examples. 



('} How many changes may 
lie rung on 6 bells .' 



W For how tuany days can 
persons be placed in i^ 

ferent positions rpuod a 

at dumer f 




OrlXBX3X*X5 



t^) How many different ways can 7 notes in mm 
varied i ./ins. I 

«) How many peraiuiatioDS can be made of any 9 letteti 
of the alphabet P . Ant. 363S8a 

(') How many transmutations can be made of the letters 
ia the void' Brilnnnia ? Ans. 362880. 

(^ A scholar wishing to reside with a gentleman whose 
fsmily coasisted of five persons besidee himself, offered him 
sol. for his board, for only so long as they could be all seated 
differently every day at dinner; this being accepted, how 
long did lie continue ? Ahs, 50+0 dayi. 

t'J How many transpositions can be naade of the follow- 
tng words, " Die quibus in terris, tres pateat cccli spatlum 
non amplius ulnos ' l Ans. 3991680a 
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(») I demand how m9f^-^\tjmg^ may be rung upon 12 
beU^ ; wd ^lao bow Iq^^ .tl^ey wpuld Jb^.in xyiging them but 
once over, supposing 24 changes to be rung in one finini^to^ 
and the ye^r to consist of 365 days and one quarter? 

^m. The number ofQhai^ses is 4*79001 Sk) ; the time it 
^1 year Si ^i9j»€ekSi 2 days ^ i% hours, 

^) iSeven gentlemen travelling, met at an vin, and be?ng 
pleased with each other's company, and with- their host, 
(^^ed him 50/. if \^ >M]Ald board them so long as they 
could isit every day at dinser with him in a difibrent order, 
to whieh he readily consented ; I demand how long they 
stayed, «nd in how' many different positions they sat I 

Ans* The number qjf^ positions was 40320 ; and the time 
*ft^ itfli^^^m^ 1^0 yrs. li}2 days. 

The preceding rules of Prograftfpn, together mih this of PermmhUion, 
Cwi^k^igfh^y and Cfigg^^of^ifm ^Numbers, might be greatly extended, by 
nuuoy koficesting questions, not merely as subjects of curiosity, but of 
Xi&i^n^i^ i ^ut they may be splyed muc|i «inpfe < ei^y and neatly by 
^naf^9Q]ic j^jwiiiesr9f ^F^S^ ^^ student arrives at ^gebra ; a study 
yUkffi^f iS i^ iuBJB a tasie -tor, will afford him a high ipurce of entertain- 
iiq^ei^ .9f;4 reward him for the research. 



»7T3JTM^B»"T?T!r' 



jntfolntion^ 



INVOLUTION is inuUipiyii^g any numb^* iy itsdf, and 
that product bv the same number, and so on to any assigned 
i)uqi$er of places. This ip i^p toffia$4 The raudng of 

^^»y ni|inber maybe called the^r^ fWerj \)\evroJuet 
of that number multiplied by itself t is called the second potoerf 
or square ; if this be multiplied by the Brst power again, the 
product is called tfie third power or cube : and if by the saoHi 
again, the product is c^lea the^ur^A pomer or hiquadrate. 

Thus, suppose 3 to be the fift power, then 3x3 gives 9, the §eoond 
jfower QT square ; and 9x3 gires ^7, the third power, or cube; and 
27 X 3s81, the fourth power, or htquadrate. The smail number denotii^ 
the power, is called the index or exponent of that power ; thus> 3' is the 
aquare or second power ; 3* the cub^ or third power, && 



•o-^ 



* ThiaiDle, tl^ough not found in some treatises, is a useful prslimi- 
nary to the .Sqii^re uiod Cube Roots, &c 
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InvobUimL 
Examples. 



(0 What is the square of 

24 
24 

96 
48 

576 jin$. 

(^) What is the square and 

cube of 64 i 

64 

64 

256 
384 

4t096 the i^iuare, 
64 



(') Required the 9th power 
of 2. 

issUtpower^ Or Ihua, ^s^ltt. 



16384 
24576 



262144 the cube. 



4=^Qndpower, 

2 

S=s3rdpower» 
2 

16as4<A power, 
2 

SfssBthpower, 
2 

6^=s6th power, 
2 

lftS=z7th power, 

2 

256=8^AjMV«r. 
2 



4 

t6=s4M. 
16 

96 
16 

256=^80. 
2 

5l2a9tt. 

When a power 
bigber tian t 
onbe if ynsAai^ 
tlie openlkm 
may be shortflOt 
ed, aa aboTe« 



Ans. 20736. 

Ans, 373248 

^n«. 46656. 



512sb9M power. 

(*) What is the square of 144 ? 

(») What is the cube of 72 ? 

(^ Required the third power of 36. . ««« 

(?) It is required to find the fourth power of 24 ? 

Arts. SS1776. 

^/i«. 5306416. 

An^. 117649. 

^n«. 19683. 



(<>) What is the biquadrate of 48 ? 
C^) What is the 6th power of 7 ? 
(^^ Required the 9th power of 3. 



<*') What is the square and 
cube of 6,02? . 

6,02 
6,02 

1204 
3612 



36,2404 
6,02 

724808 
21744240 

218467208 Ane, 



(12) What is the square of 4? 
T X 4 =: -A" -<*w* 

(13) What is the cube pf 



34-? 



First, 34 = J^ 



Hence, j^ x ^ X J^i.= J^fi-r: 

49Vr ^^^« 
\ 
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(»*) What is the 4th power of ,08 ? j^ns. ,00004096. 

('*) What is the 5th power of ,74 ? ^ns. ,2219006624. 

<»«) What is the 6th power of 4,2 ? ^ns. 5489.031744. 

^^"0 Required the 7th power of f ? Ans» t^. 

<^^) Required the cube of 2^? Ans. 12^, 

C^) Required the biquadrate of ^? Ans. -AVr* 

(») What is the 5th power of 1,1 ? j^ns. 1,61051. 

(*') What is the 6th power of 2,01 ? A. 65,944160601201. 

(88) What is the 7th power of 1, J ? ^ns. 4}}S8t' 



iBt^olntion^ 



EVOLUTION, the reverse of Involution, is the method 
of finding the root of any number ; as the square'root^ the 
cube^rooty &c. and hence called the extraction of roots. 

The root of any numbers or power, is such a number, as, 
being multiplied tnto itself 9^ given number of times, /iro^/tice^ 
that power. 

Thus, 3 is the square root of 9, becanse 3X3=9 ; and 4 is the cube 
root of 64, because 4x4x4ss64. Also, 2 is the biquadrate root of 16, 
be cause 2x2x2x2=16.* 



EXTRACTION OF THE SQUARE ROOT. 



Extracting the Square Itoot is finding such a number as, 
being multiplied once into itself, the product will be equal to 
the friven number. 

Rule 1st. Begin at the unit's placey and point the given 
numbers into periods of two figures each. If the figures con- 
sist of whole numbers and decimals, the ityhole numbers must 
be pointed from right to lejt^ the decimals the contrary xaay, 

* The power of any given number may be found exactly ; but there 
are many numbers from which the root cannot be exactly obtained, as 
the square root of 5, 7, 10, &c. because no two numbers multiplied 
into ^emselves will give 5, 7, 10, &c ; although, by means of decimals, 
we mav attain to any degree of exactness. 

Ro9R are often denoted by writing \/ before the power, <rith tlie index 
against it; thus the square root of 24 is described by v^24, or only 
\/24, without the 2 ; for 2 is always meant when no index is written. 
The cube root of 24 is expressed thus, ^24. Sometimes the roots are 

expressed /vrith a smi^l figure above; as 24* is the square root of 24, 

and 125^^ is the cube root of 125. - 
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Slid* FSod the greatest muare liMmb^ that U* ccfAtsSasi 
in tbe^ri^ period towards me left-band ; ^aciiig the'scnuire 
number under the first poini, aod set its- root in ih^qnott^ 

Srd, Subtract the square number from- the fiiM- pomt; 
«id to the remainder bring down this^two figiiV^ utme^ the 
nextr point, for a dividend. 

4Uu Double the quotient, and plaoieitfbr a^divtedTon 
the left^and of the dividend ; see how oflen^ libia'cdMkined^in 
the dividend- (exclusive of the unit's place) azid^ put the 
answer in the quotient, and also on the right-hand of the 
dirisor. 

5th. Multiply the divisor by the last figure put in the 
aootient, and subtract the product from the dividend; to 
me remainder bring down the next period, and proceed thus 
tSU all the periods are brought down. 

dth. If any thing remain,, add two ciphers ther^ 
and repeat the work, and for every two thus added, yon will 
have one decimal in the root. 

Roota 1 . 2 . S . 4 . 5 . 6 . 7 . 8 . 9 
Squares 1 . 4 . 9 . 16 . 25 . 36 . 49 • 64 . 81 

ExAltPL£S. 



(1) What is the square root 
of 54756 ? 

54756 ( ^4 rwi. 
4 

43)14r 
1S9 

464) 1856 
1856 



W Required the square root 
of 321489? 

siimC 567 root. 
25 

106 ) . 714 
636 



0) What is the squfiie root 
of 123456 ? 

ies4.56CsiSi3^^ 

9 

65)354 
325 

rOl ) . . 956 

701 



7023 ) 25500 
21069 



70266 ) . 443100 
421596 



r02723). 2 150460 
2108169 



. . 42231 



i 



1127 ) . 7889 

I2!£ I ^ii».35,1363-f OtfrffMWMliWf. 

(*) What is the square root of 7856 ? Ame. 84. 

(') What is the square root of 9216^ .^Aft; 9& 



\ 



- («) Whfttftttieatiuarerootof irseWS? Anr.S^. 

(0 What is the square root 0^459684"? Ans. 675. 

W What iff the square root of ^739*756^ ? ^ns. 5284. 

W t What ife the square foot of IS&TWifl ? .^jr; 4821 . 



■ ■»*»«»» n ■■»■« <«i»> n i m 



Note. When the giveai^uinbeii consists of a ^ole number 
and decimals together, mal^ the AUmber of decimals eten (if 
they., are not so j by adding ciphers to th^ro, so that a point 
may ftir on the tlnitU place ofthe tvhole number. 

0^ What is the sq. root of 4712;8T261 ? Ans. 68,649+ 

N^Bw See tbe 3rd example lliatis worked at length. 

OiX What is the sq^ root oF^,1721^2 ^ An$. 1,791064- 
(«Q What is the sq. root of 761,801^16^? jina. Srr»6007+ 
(w) What is the sq. root t>f 971^718051 ? Ans. 98,553-f 
0^ What is the sq. root of, 0007612816? -rfwi. »09759+ 
(»» What is the sq. root of 4,000067121 ? ^«5. 2,000016+ 



»i»ii4.»i«<i>i ■ ! I >««!»■» 



CASE II. To extract the Square Root of a Vulgar 

Fraction. 

RuLB. Reduce the Jraction to its lotvest terms j then ex- 
tract the square root of the numerator for a new numerator, 
ai^d the square root o£ the denominator for a netio denominator. 

If the fraction be a suR0 [ii e, a number whose root can- 
mft be exeedy found)^^ reduceit td a dedtnat^ and extract 
Uie root from it. 

EXAHPLSB^ 

(0 What is the square root of <jr)44? Ans. -f. 

6088 Com. mieasiu* 76l}f84v =^ v h»€H*tsrm^. 

.761)3044(4 4(2flicfn. 9(3i&ii. 

3044 Jp. ^ 

(^) What is th6.«i|i:MHreroot^.of 4444 • An$, i, 

(^) What is the square root of ggf g ? ^n«. -^. 

SURDS. 

(0 What is the square root of 4444? 

f|^,5116279069, tks ^putre root^f toMdk u J 1538+ 
(*) What is the square root of 4f4? Ans. ,87447 4- 

(«) What is the square root of fffc? -4»*. ,72414+ 

CASE ILL. T4)^r£duce.th^ Square.. RqoIc/ a Mixed 

Number. 
Rule 1st. Reduce the fractional part of the mixed 
number to itsvj^t^^ t6nu /. and Ih'ed the mixed- mtmber to en 

improper fraction. , • 
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2nd. Extract the roots of the numerator and denomnth 
toTt for a new numerator and denominator. 

If the mixed number given be a surd, reduce the Jrac- 
tional part to a decimal, annex it to the whole number, and 
extract the root from the whole. 

Examples. 

n What 18 the square root of 5tV^? 

StVt = 5i4 = -Vi^ 44i(21 it«m. 8i(9ifeii. V-=^=2t 

4 81 

41). 41 

41 Am. 2^ 

(«) What is the square root of ITiVb- • Ani. H. 

(») What is the square root of 3744 ? Ans. 6f . 

SURDS. 
W What is the square root of 84 ? 

8^ = 8,6 8,60 ( 2,9325+ 

4 

49)4i60 
441 



583 ) 1900 
1749 

15100 ko. Ans. 2,93254- 

C^O What is the square root of 76i4? Ans. 8,7640-f- 

(»«) What is the square root of 7-A- ? Am. 2,7961+ 

CASE IV. To find a Mean Proportional betxveen ttoo given 

Numbers* 
Rule. Midtiplj/ together the two given numbers^ and ex- 
tract the square root of the product; which root wUl be the 
mean proportiouat sought. 

Examples. 
(19) What is the mean proportional between 4 and 9 ? 

4 X 9=36. Then S6{6thft mean proportUmaiL, Am. 6, 

• • 
('*) What is the mean proportional between 8 and 18 ? 

Ans.1% 
(15) What is the mean proportional between 12 and 48 ? 

Ans. 24. 
0^ Required the mean proportional between 15 and 35? 

Ans. 22,9. 

CASE V. To find the side of a Square equal in area to 

any gvoen Superficies. 

RuLB. The square root of any gi?en iupeifidesj will be 
the side of the square sought. 
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Examples. 
o^) If the area of a given triangle be 9876 yardsi I demand 



the side of a square equal in area thereto ? 

9876 ( 99,378+ 
81 



Ans. 99,378+ 



189 ) 1776 
1701 



• . 7300 &0. 

0^) If the area of a given circle be 961, what is the side of 
a square equal in area? ^ns* Si. 

0'-^) If the area of a given circle be lOOOi what is the side 
of a square equal in area? Aru, 31,6.+ 

.(^) If an oval fish-pdhd contain 1 acre (=4840 square 
yards) ; required the side of a square fish-pond of equal 
dimensions. yins. 69957+ ^ds. 

CASE VI. Any two sides of a right-angled triangle 
given, to find the third side. 

Rule. If the. hypothemise or longest side be required,^^ 
The square root of the sum of the squares of the base and 
perpendicular, will be the hypothenuse sought^ But if either 
of the other two sides be wanted, extract the square root of the 
aifference of the squares of the given sides> for the answer. 

Examples. 

W The top of a tower from the ground is 36 3rards9 and 
surrounded with a moat 20 yards broad ; what must be the 
length of a ladder to reach from the outside of the moat to 
the top of the tower ? 

36X36=1296 
20X20 = 400 

1*696(41. 18 
81 ) . . 96 &c. 
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Ans. ^l^yds. nearly. 

(^) The two shortest sides of a right-angled triangle are 
27 add 36 yards ; rpquired the length of the hypothenuse ? 
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(^) The base of a right-angled triangle is S0« and the per- 
pendicular 40 feet ; required the length of the hypothenuae i 

Ans* SOJeeU 

C^) A river SO feet in breadth, flows round the base of a 
totreTi and if a line of 50 feet will reach from the oppodte 
bank to the top of the tower, what is its height ? 

Hero, 50x50=2500 the Sne, or hypothen, sguared, 
Sobt. SOX 30= 900 the river, or base do. 

lioo {iO the height of the tower. 
16 

. . 00 Ans. 40/f e». 

W If from the opposite bank of the river to the top of the 

tower be 50 feet, and the height of the tower be 40 feet, what 

is the breadth of the river ? Ans. 20feet. 

MISCELLANEOUS QUESTIONS. 
^^ If an army were placed rank and file (that is, in the 
form of a square) each side having 356 men,, how many 
men would the square contain ? 

366 X 356 = 1 Z67S6 men, the Jns. 

(^) If each side of a square pavement contains 120 feet, 
how many square feet are contamed therein? 

Ans. \i4O0 sq.Jhet. 

(^) A kitchen garden which is to contain 4 acres f=: 19360 
s^. yards), is to be a complete square; the length of each 
side is required. Ans, 171,347 y«rfl&> or 17 1-^ yards, nearly. 

(^) How long must a ladder be to reach a wmdow 36 feet 
high, when the bottom stands 15 feet from the building ? 

Ans. SS,999+feet=nearli/ 39jeet. 

(30) x^o ships sail from the same port ; the one sails north 

24 leagues, the other west 18 leagues ; the distance from 

each other is required. Ans. 30 leagues distant 

"S, B. The courses of ibe 2 ships are as the base and perpencReular of 
a right-angled triangl«— heuoe iho distance wiU be equal to the ^pO' 
thenuse. 

EXTRACTION OF THE CUBE ROOT. 



Extracting the Cube Root is finding out a number which, 
being multiplied by its square, will produce the given 
number. ' 

Rule 1st. Begin at the unites place and point the given 
iiumbers into periods of three figures each ; towards the left^ 
hand in nohde numbers, and towards the right in decimals, 

2od. Find the greatest cube in the first left-hand period^ 
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and subtract it therefrom^ put the root in the Quotient, and 
bring down the figures in the next period to the remainder 
for a resolvend, 

Srd. To find a divisor ^ square the quotient, and multi- 
ply it by 3. See how often it is-contained in the resolvend, 
rejecting the units and tens, and put the answer in the quo- 
tient. 

4th. To find the su^ahend.^^lBt. Cube the last figure in 
the quotient. 2nd. Multiply all the figures in the quotient 
by Sy except the last, and that product by the square ^qf the 
last, 3rd. Multiply the divisor by the last figure; adding 
their products together, gives the subtrahend, which subtract 
from the resolvend. To the remainder bring down the next 
period, and proceed as before. 

Roots I. 2. 3.4. 5. 6 .7. 8. 9 
Cubes 1 . 8 . 27 . 64 . 125 . 216 . 343 . 512 . 729 

BXAMPLES. 

(>) What is the cube root of 12812904 ? 

12812904 («34uAm. 



aqoare of 9 X dslS dhritor. ) 481^ resokHma. 

^sBseubeo/3* 
54 s3x3X^#fifarf «/3* 
36 a adSivtior X gy 3. 
4167 mbirakmd. 
•qttm of 83 X SssdiuUor 1587 ) 645904 resolvend. 

64sscub€qf4k 
1104 =23 X 3 X ly Jy. o/4. 
6348=adi»uorX*« 
645904 subtrahend, 

CASE II* Another method of Extracting the Cube Root. 

Rule Ist. Find by trials the nearest Qube to the given 
number^ and call it«the assumed cube. 

2nd. Say, as twice the assumed cube added to the given 
number, is to twice the number, added to the assumed cube, 
so is the root of the assumed cube to the root required, 
nearly. 

Examples. 
(^ What is the cube root of 64484 i 

Hen the oearest root that is a whole nomber if 40, the enbe of whioh is 
64000. Therafore, 

K 2 
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amm^euU 64000 644S4 

128000 128968 

gkm^mmhe r 64484 64000 

TlMA lay. At 192484 : 192968 :; 40 

40 

192484 ) 7718720 ( 40,1+ Jnt. 
769^36 

. . 193600 
192484 

..1116&C. 

0) What is the cube root of 13824* ? iins. 24*. 

<«) What 18 the cube root of 1 10592 ? Am. 48. 

(^ What 18 the cube root of 884*736 ? Am. 96. 

(«) What 18 the cube root of 1860867 ? Am. 123. 

n) What is the cube root of 3721734? ? Ans. 246. 

(") What is the cube root of 8120601000 1 Am. 2010. 

CO What is the cube root of 64964808000 i Ans. 4020. 

When the given number cohsfsts of a whole number and 
decimals togemeVf make the decimals consist of either S, 6, 9| 
&C places, by adding ciphers thereto, if needful. 

(w) What is the cube root of 7612,812161 ? Am. 19.67+ 
(10 What is the cube root of 61218,00121 ? Am. 39,414- 
ci") What is the cube root of 7121,1021698 ? A. rS,238+ 



CASE III. To extraa the Cube Root of a Vulgar Fraction, 

Rule 1st. Reduce the fraction to its lowest terms; then 
extract the cube root of its numerator and denominator^ for 
a new numerator and denominator. 

2nd. But if the fraction be a surd, reduce it to a decimal^ 
and then extract the root from it. 

EXAMPLES. 

(^3) What is the cube root of -xa,*^? Am* 4. 

Here tWb- = tV '^'^ ^^^^ ^^^^ qfxohich is 4. 

(") What is the cube root of 4|4|^ > Am. 4. 

(15) What is the cube root of -yVinr ? Am. 4. 

SURDS. 

('6) What is the cube root of 4? Ans. ,763+ 

Here ^ =,444444444 the cube root of which is ,763+ 

('') What is the cube root of f ? . Ans^ ,949+ 

(»«) What is the cube root of i ? Ans. ,693+ 
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CASE IV» To extract the Cube Soot of a Mixed Number. 

Rule 1st. Reduce the fractional part to its hwest termsy 
and then the mixed number to an improper Jraction f then 
extract the cuhe roots of 'the numerator and denominator for 
a new numerator and denominator. 

2nd. But if the mixed number be a surd, reduce the 
fractional part to a decimal^ annex it to the xvhole number, 
and extract the. root from it* 

(»J') What is the cube xool of 578if ? ^ns. 8i. 

578^ = ^V^A' the cube root qf^ohich M V = Si- 
C«) What is the cube root of 42^ ? Ans. S\. 

(") What is the cube root of 5Hf ? 4ns, 1^. 

SURDS. 
(^) What 18 the cube root of 8^ ? Ans. 2,01 S+ 

. 8tV = 8^ =: 6»16666d66d ^/<e cufie roo^ of which is 2,0134- 
W What is the cube root of 7* ? Ans. 1,966+ 

(«*) What 18 the cube root of 9* i Ans. 2,13+ 

CASE V. Between two Numbers givenf to find two Mean 

Proportionals, 

Rule. Divide the greater extreme by the less^ and the 
cube root of the quotient, multiplied by Uie less extreme^ 
sivea the less mean. Multipljr ihe said cube root by the 
less mean, and the product will be the greater mean pro- 
portional. 

Examples. 

(^^) Find two mean proportionals between 8 and 512. 

8 ) 512< 64 Me cube root of which if 4. 

then, 4X 8= 33 the tea mean. | ^^ 

64 wid 4X32^128 the greater mean. ( '*'^* 

The truUi of which maj be proved thus, 
Ab 8, the less extreme I 32, the less mean H 128, ihe greater mean ^ 51 2, 
the greater extreme. 

(fi^ What are tbei two mean prdportionals between 7 and 
189? Ans: SI and 65. 

(^) Find two geometric means between 5 and 1715 ? 

Ans. S5 and 2^5. 

CASE VL To find the side qf a Cube that shall be equal in 

solidity to anyi given solidi 

Rule. Tha cube-root of the sclid content of thje given 
body> wiU be tjbe sidp of the cube requu^d^ 
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<") The lolid content of a given cylinder ta IS 
inches ; required the side of a cube that is equal l 
tberetof ^ru. 1^. 

PROMISCUOUS QUESTIONS. 

'*' If a cubical piece of stone contains 46656 solid feel, 
what is the superficial content of one of its sides i ^tu. 36. 

""1 If a cubical piece of limber be S6 inches long, 36 
inches broad, and ^ inches deep, how many cubical incbei 
does it contain i Arts. 46656. 

("] How many solid feet of earth must be dug out, to form 
a cellar 16 feet la length, breadth, and depth i Ant. 4096. 

(>'> The content of a globe ia 3375 inches, vhat is the side 
vf a cube of equal dimensions? Ant. \5incha. 

(*>) There is a cube whose side is 4 feet : I demand the 
aide of another cube whose solid content is treble the former? 

Hors 4 aubcd it 64 ; xhicli trthltd = 192 ; the cube reH of wfaioh b 
5,76 feet-\- JiiM. or nUier mom lh»n 5/ert 9 »iwA«. 

EXTRACTION of the BIQUADKATE Bd 



RiTLE. First extract the square root of the given I 
ber; then extract the square root of that tjuare rooty f 
biquadrate root. 

Examples. 

Cl What is the biquadrate root of 16777316? 



Tim. I6777S16(409fi<j 



TUoD, 409G ( 64 J 



■ jfiu. 64 (Me biamAvie rt. .. 

a What is the hiquadrate root of 5308«6 '. Arts. iH. 
W What is the biquadrate root of 8*934.656 .' Ant. 96. 

I|T0 EXTRACT the ROOTS of all POWl 

A general Rule, given by Wm. Mountaine, Eij. F. R. S, 



Rule Isl. Prepare the given number for extractlo ^ 
pointing off from the unit's place, as the root required direot*. 

2. Find the first figure of the root by trial, and subtract 
die power from the given number. 

To the remainder bring down thefirilfigure in the 
jieriod, and call it the dividend. 




I 
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4. Involve the root to the next inferior power to that which 
18 given ; and muhiply it by the index of the given power 
for a divisor* 

5. Find a quotient %ure by common division, and annex it 
to the root, 

6. Involve the xiohok root into the given poxver for a suk 
trahend ; and stUfiract it from as many points of the given 
power as are brought down. 

?• To the remainder bring down the Jirst Jigure of the 
next period^ for a new dividend, 

8. Find a new divisor ^ as before^ and proceed in like man- 
neri till the whole is finished. 

Example. 
What is the cube root of 115501303 ? 

1 15501303 ( 487 the root, Jns, 
64 = 4» 

4*x 3— 48)515 dwidend. 

48^=: 110592 iubirahend.^ 



49093 dwidend » 48> X 4 



487^^115501303 subtrahend. 



DUODECIMALS, or Cross Multiplication f is a rule 
much used by workmen and artificers, for finding the con- 
tents of their works.* 

12 fourths ('''') 1 third ''' 

12 thirds •• 1 second ^^ 

12 seconds 1 inch or prime ^ 

12 inches or primes 1 foot (Ji,} 

Rule Ist. Under the multiplicand write the correspond* 
ing denominations of the multiplier ; that is, seijeet under 

Jeetf inches under inches^ Sec, 

■■ ■ — ■ , .,..■■■. ■■ I ■ ■ ■ .1— ■■ ■ I..,. 

* It is called Duodecimals, becanse the feet, inches, &c. are divided 
Into tiaelve parts : and Cro98 Multiplication^ becanse the foctors were /or ^ 
merly multiplied cross ways. 

Note — ^Feet multiplied by feet give feet. 

Feet multiplied by inches give inches. 
Feet multiplied by seconds give seconds. 
Inches multipUed by inches give seconds. 
Inches multiplied by seconds give thirds. 
Seconds multiplied by seconds give fourths. 



soo 



Duodecimals. 



Snd. Maltiply each term in the multiplicand, beginnioe at 
the lowest, by thejeet io the multiplier, write each prodact 
under its respective term ; observing to carri^ one for everj 
\2, from each looser denomination to its next superior. 

Srd. Multiply in the same manner with ihe Anches ; bxA 
-fliet the product of each term one remove farther to the^A^ 
hand, and carry one for every 12 as before. 

4th« Work in like manner .with the seconds, &c. and the 
turn of the lines will be the product required. 

Examples. 



(0 Multiply 8 feet 9 inches 
by 4 ft. 6 inches. 
ft. in. 






8 


9 


4 


6 


35 





4 


4 ( 



39 4 6 Jns. 



W Multiply 7 ft. 8 In.- 9" by 
Sft.5in.6". • 



9* =xby5«i. 
4 e^Wr^xbye" 

1 6 Ans. 



7 


8 


9 


3 


5 


6 


23 


2 


3 


3 


3 


7 




3 


10 



26 8 9 



jwt. in. 

0) Mult. 8 6 

W Mult. 6 4 

(*) Mult. 7 5 

<«) Mult. 12 3 

<^ Mult. 14 6 

« Mult. 3 4 6 

<9) Mult. 4 6 9 

<>o)Mult. 5 9 8 

0>)Mult. 7 8 10 

C»«)MuIt. 9 11 

<")Mult. 18 2 by 4 

<w) Mult. 20 3 9 by 12 



feet. in. 

by 5 9 

by 6 

by 3 

by 7 

by 9 

by 2 

by 3 

by .4 

by 6 

by 1 



2 
6 
6 
3 
4 
6 
3 
9 
2 
3 
2 



3 

4 
8 

6 
3 

6 
3 





/€e<. in. 


«r 


-r^«f. 


. 48 10 


6 




39 


8 




25 11 


6 




91 10 


6 




134 1 


6 




7 11 


4 1 




16 1 


I 9 




24 10 


1 11 


'*•• 


52 6 


5 11 



/// g/w 



10 9 
77 11 
... 247 6 



••* 



••• 



4 

7 
8 5 



9 



N. B. The Ist qaestion may be proved by tUe^e foUowing me&ods. 



By Cross Mult, 
ft. in. 



8 

4 



9 
6 



52 

3 

4 






4 



0"a=4X8 
0=4x9 
0=8X6 
6=9X6 



By Practict. By Vulgar FracHom. By Dedmait. 

ft. m. 

8^=8|=? 

4A=4i=»f 
39^.4tii.6'' 



4 8 



35 

4 



9 
4J 


4 



8,75 
4^ 

y*.i9,375 
. 12 



39 4 6 



39 4 6 



4400 
19 

•6.0 



And lastly by whole numbers, thus Sft. 9 tii.=105 ui. and ift. 6 tii,c=54 In. 
Therefore 105 X 54=5670 square inches: which, divided by 144. girea 
39/r. 4 ••». 6". 
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Artificers work is computed by different measaresi viz. 

1st. Glazing and masons' flat work by the^o^. 

2nd. Painting, plastering, paving, &c, by the i/ard, 

3rd. Partitioning, flooring, roofing, tiling, &c. by the 
square of 100 Jeet 

4th. Brickwork, &c. by the rod^ or 16| feet^ the square 
ofwhichis272^. 

I. Glazing, MasQn*s Work,.Sfc, by the Foot. 

ExAHfLSS. 

(15) What will be the expence of glass for a window that 
measures in the clear 9 feet 8. in. ta height, and 4 ft. .3 in. in 
width at 2s* M. per foot ? Ans. 4:1. I2s. S^d. 



9 8 
4 3 


fs. 
3d., 




41/eer. 

4 2 

10 3 

!2^:^ybr 1 inch 


38 8 
2 5 


41 1 


£.4 12 5i 



(1^ What must I give for 3 marble slabs, measuring in the 
whole 12 feet 9 mches in length, and 1 foot 3 inches in 
breadth, at 7s. 6d. per foot ? ^ns. 51. I9s. 6^d. 

<*'^) If a pane of glass be 2 ft. 6 in. long, and 1 ft. 9 m. 
broad, how many feet does it contain ? Ans. 4fjt. 4 in, 6" 

II. Painting , Plastering, Paving, Sfc. by the Yard* 

Rule. Divide the square feet by 9^ for the answer in 
square yards. 

(18) What will the ceiling of a room come to, that measures 
30 ft. 9 in. in length, and 20 ft. 6 in. in breadth, at Is. 3d* 
per square yard ? 



ft, in, 
30 9 
20 6 




615 
15 4 


6 



9 



630 TLeii for ihe value of 4 in. ^ 

70 yds. 4 w. 6"=^;j of a tq. yd. 



4 7 6 and \5d.'^U=^i. 

0| forUie4t». 6'' 



630 4 6 ^ /'-iJnJ* 

^^^y A room ia to be pointed, that measures 88 ft. 6 in. 
about* and 10 ft. 9 in. in height ; what will it come to at 
Ss. Aid, per yard ? . Ans, 521. I6s. 9Jflf. 

(to) What will the paving of a court-yard come to at Is. 3dm 
per ft. whose length is 120 ft. and width 65^ ft. ? A., 4,91 1. Ss. 

(3i) A piece of wainscoting round a room is 63 ft^ 8 in. 
andhoght 3 ft. 9 in. ; what will it come to, at 5s. 6d* per 
yard ? Ans, 7U 5s. lOJrf. 






Duodecimalt. 



III. Partiti'.aing, Roofing, Sfc. bi/ ihe square qflOOJia. 
C*») What will the tiling of a house cort at 27*. " " 
•quare, each aide of ihe roof being iO feet by 15 i 



I j|19 sq.iifi(iOfett. 



\mi3=beth Jidei. 



I 



Sd. Ul 



£.16 vi Ana. 
' There ia a range of hr>uses, the whole length of (be 
roafbeing 324 fi. 6 in. and the whole breadth of tfta tiling 
i'i i\. 9 in. ; what will the whole come to at S6f. 8<1. pet 

•quare? Ans. U R 13*. mrf. 

IV. Bricklayers' Wmk, ^c. bi, the Hod qf272i/eet. 
Bricklayers always value their work at the rale of s Met 
and a half thick ; and if the wall be more or les^i, it mutt be 
redjced to that thickness; thus, 

Rule. Multiply the area by the number qfhalftndtt, 
and divide by three. 

I"J How many square rods are there io a wall 8^ btX 
long, 12 feet 6 iQches in height, and 2\ bricks thick t 
fi. i*. rod*. 

84 6 1056 3 a7SJ=312,9S)n60,4166«6,46S4-A». 

1« 6 5=fiJ bricii. 1633JS0 _ 

1014 3)52813 1»6S16 

,, •** ^ 1760 5=1760,416615+ ^""^P" 

1U56 3 18U166 &c. 

("' If ihe area of a wall be 14085 feet, and the thickness 
one brick and a half, how many rods does it contain i 
' ^ns. 51.73 rods, or 51 ^ nearli/. 

W A brick building is 50 feet long and 25 feet wide (con- 
sequently measuring 150 feet round) the cellars and founda- 
tion are 15 feet deep and 2| bricks thick; the ground floor 
12 feet in height and 2 bricks thick; the chamber floor 10 
feet in height and a brick and 4 thick ; and the attic floorS 
feet in height, and one brick thick: the number of cquan 
rods of brickwork is required ? 

Fiml, the colUri, &o. 
liOX15=2"0 

5= !ti irUki. 
3 ) 11650 
3750 
9cd, nbambor Boor 150 X 10=1500 at s 

briek and i, llie sUadurd tbickneu 
Tbn 3T5U-H400-)-l5DO-|-900=B55n feet 
of brickwork, wliiih being ditided lij 
grSi or bj 378,85 givM 31.4+rMtt. rftu. 



ind, IbB grannil fluor. 
150JC 15=1800 

* =t (rirJb. 
3 ) TiOO 
, 2409 
4Lh, mtUvk floor, .■ 
ISOX9=1MO 

3 )g70U 
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APPENDIX^ 



MISCELLANEOUS QUESTIONS. 

^ 0) Write down in figures, one hundred billions, one hundred mil. 
lions, one hundred thousand, one hundred and one. 
^ (') Write down in figures, nine hundred and eighty seven billions, 
six hundred and fifty-four millions, three hundred and twenty-one 
' thousand, one hundred and twenty-three. 

(*) Write down the present year in the Boman method of notation 
by letters. 

(^) If the distance from London to Jamaica be 1330 leagues, at 
what rate per day will a ship go that makes the voyage in 50 days ? 

W In a printed book that diall contain SOO pages, each page 46 
lines, and m each line 43 letters, how many letters will it tm to 
compose the whole book ? 

(<>) What niunber is that which multiplied by 1234, will make th* 
product 1522756 ? 

(') What number added to the cube of 25, will make the sum equal 
to the square of 125 ? 

(^) If Moses was bom when Aaron was 15 years old, how old 
would Aaron be when Moses was 80 ? 

(') A horse in his harness is worth 45i^ and out of it 35 guineas ; 
how much is the price of the harness less than that of the horse ? 

(!•) The sum of two numbers is 560, the least of them is 144 ; what 
is their product, and the square of their dimarence f 

W There are two numbers, the greater of th«n is 14 times 40, and 
their difference is 19 times 9 ; their sum and product are required ? 

W My pufie and money, said Dick, are worth a mark, but the 
money is wortii seven times the purse ; what did the purse contain ? 

W A captain and 160 sailors took a prize worth 13602. of whidi 
the captain had { for his share, and the rest was equally divided 
among the sailors; what was each man*s share ? 

W How many minutes have elapsed since the birth of Christ to 
the year 1823 inclusive, allowing tne year to consist of 365 days 
5 hours 49 min. 

(1^) Divide 100 shillings between A, B, and C!, so that A may hav* 
fi#. less than B, and C S». more than B. 

(>^) How long would it take to count one hundred millions of 
money, at the rate of 1002. per minute ? 

(17) From January Ist, 1800, to July 1st, 1825^ how many dayi, 
reckoning the year to consist of 365^ days ? 

W Bought a j)ipe of wine, (containing 136 gallons) for eOl but in 
the conveyance it leaked 18 gallons ; what shall I gain or lose by thf 
pipe^ if X sdl the remainder at 13«. 6(2. per gal Ion ? 



I 
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S04 Miscellaneous Questions. 

W A can do a piece of n-orl( in 14 daj's, B alone ia 12 daji( if 
both work together, in what time will it be finlabed ? 

W Supposing 3S bricks will pave a vard square, how nunij tiU 
it take to pave & pasiage iB feet long and T feet wide ? 

1") If the cock of a larReeistpm will emptjit in 89 minatea, bow 
manj such cocks ivill enipt/ it in 4 minutes and i P 

(^) If 13ell4ofcbth |iridecast5J.3i. 6d. wkit will 36 etla of the 
same eluffcosCif Sqrs. wide? 

C^l A «aa that is to be built to the height of 21 feet waa nised , 
7 feet by 6 men in S daja, ho« mauj men must be emplojed tofiioiiii . 
the wall in 4i days at the same rate of working F 

t^*J If 1 pay 1/. for Tibs, of bread, when com a worth Bf. per 
btisbel. what must I pay for 10) lbs. when com is it. tbe buahel ? 

(^■iJ If a penon apends as much in i months aa he gains lA three, 
hov much can he lay by annually with an income oT ISOL, a year I 

C^) What quantity of water must I add to a pipe of wine (IM . 
galls.) value TOi. to reduce it to St. per gal. ? , I 

'"1 A company at h lavem spent 71 4j. and each of them had « , 
many shillings to pay as there were persons in company j how man; 
persons were there .' . 

W Suld Qoods for £001. to be paid fur thus ; 100I> down, and the 
rest at two lour months (Ihat ia, | at 4 months, and ^ at 8 months). I 
what i^thcir present worth, disciiunting ut 51, per cent ! I 

W A iactor takes If. per cent for his commission ; wiut taxM he { 
receive for 743/. 17j. 3d. T 

W What is the amount of lOOO;. for 5i years, at 4| percent, dm- 

C) Two men depart from one place, and both go the aoBie md ; 
the one travels IS miles a day, and the other S8 miles ; how In iie 
Ihej distant at the fiimight's end, both resting on Sundays? 

{"y The 4 sides of a room measure 160 feet in length, and the 
height is 12 feet ; how much paper 2 feet 3 inches wide will cover it, 
and what is the value at Sd. per yard ? 

(^) A man kept a one horse chaise, value SOf. with two bar*es of 
unequal value ; when the youngest horse was out to the chaise. Uwit 
value was double that of tne oldest horse, anil when the oldest was 
in, tbeir value was treble that of the youngest ; what was tbe rolite 
of each ? 

I.") A servant at market purchased for half a ftninea, an equal 
number of fowls at 'id. each, rabbita at 6d., pigeons at U., and laib , 
at2rf.each{ how many of each hadhe? 
b. 

(■<) Bought 1ST pieces of clotb, for which I delivered 3589 «Qi of . 
Holland, at T>. lld^per Eug. ell; what did the clotb cost perjuece? 

(*) IMvide lOOOI. among three men, bo that for every 3L A hid, ' 

B shall have V. and C 51. ; bow much must each receive ? . 



B puts in at first TOOJ. and at the end of S months puts iu 300 K 



•:■( 
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^ the expiration of the time they find they have gained 7501 ; what 
if each man's share ? 

i f <^) Two merchants trade in company \ the first advanced 6402^ 
^ld took I of the gain ; how much did the other advance? 

t . (<•) What is i the f of? 

W What part ofidi: is a third part of 3d:? 
"i . W What number is that of which 19 is } of it ? " 

I <^ What must be paid for ^ of a ship, that is valued at i&OOl ? 

• (M) Shipped for. Jamaica 550 pair of stockings at 11«. 6d, per ^air, 
4|B0 yards of stuff at 14J. per yard ; in return for which I received 
40 cwt. 3 qrs. of sugar at 24r. 6d, per cwt, and 1570 lbs. of Indigo at 
■i; ^tL per lb. ; what remains due to me of my adventure ? 

(**) If a tower which was originally 384 feet high, had, through a 
qonvulsion of nature, a sixth part, at the base, surrounded with earth, 
qild an eighth. part above witn water^ how much in height is visible ? 

■ (*•) If I lend my friend 800/. for 9 months at 5 per cent, what sum 
aft 4 per cent for 7 months and | should he lend me, to requite my 

C^) From a marble slab 20 inches broad, what distance firom the 
epd must I cut a piece that shall measure 4 square feet ? 
, (*■) A person bought 150 eggs at the rate of 3 for a penny, and 
150 at the rate of 5 tor a penny ; what does he get or lose by selling 
them all out at 8 for 2d,} 

(49) What will the tiling of a stable cost at 15s. 6d, per square, the 
length 45 feet 6 inches, and the breadth of the building 30 &et, the 
eave-boards projecting 16 inches on each side ? 

O®) How many ducats must I deliver at Venice, to receive at 
£jOndou 178/. 2s, exchange at Aa, 44, per ducat ? 

W A garrison of 1000 men can allow each man 14 ounces a day 
Ibr 12 weeks, now suppose them reduced to 750 men, how much must 
^B/dh man have per day to last them 18 weeks ? 

(52) If the third of 6 be 3, what must the fourth of 60 be? 

W If a regiment of 1000 soldiers consume 256 quarters of wheat in 
148 days, how many soldiers will consume 64 quarters in 74 days ? 

(^) Sui)pose a person who possessed a f share of a copper mine, to 
sell } of his share for 1500/., what was the value of his f share at that 
rate, and also the worth of the whole mine ? 

(B5> A hundred hurdles may be so placed as to enclose 900 sheep, 
and with 4 hurdles more, the fold majn be made to hold 600 ; how jls 
this to be done ? 

(*•) A garden wall 1000 feet in circuit, was raised 12 feet above, 
and sunk 4 feet below the sur£ice ; the 4 feet below 2 bricks thick, 
the first 6 above, a brick and half, and the upper 6 one brick thick : 
how many rods of brickwork did the wall contain ? 

C^') If the distance between the earth and sun be 95 millions' of 
miles^ and between the earth and moon 240 thousand miles, bow fiir 
are the sun and moon asunder in an eclipse of the sun ? and how far 
also in an eclipse of the moon ? 



i*rintefl by T CJ. Hnnsai-d, i^eiuruoru'-cuurt, 1: i«et8iTe«\., V^wSmv^. 





M , AEirnMETICAL TABLES. 




Kdmekatiok Table. 


Multiplication Table. 


1 


i ii ' 




twke 


a times 


8 times 11 tima. 


■ 


si e 


S'sre 4 


iarelc 


2 are 16 8 are 3f 


■ 


3 ... 6 


3 ... 1 


3 ... 94 3 ... 3S 


■ 


4 ... 8 


4 ... a 


4 ... 39 4 ... 44 


■ 


5 ... 10 


fi ... 8 


5 ... 40 5 ... U 


1 


6 ... 12 

7 ... 11 

8 ... 16 


6 ... 3C 

7 ... S. 

8 ... 4( 


6 ... 4« 6 ... M 

7 ... S6 7 ... n 

8 ... 64 8 ... n 


■ 


B 9 7 B a * 3 g 1 


9 ... 18 


.t ■" t 


9 ... 78 9 ... » 


r 


Pesce Table. 


10 ... BO 

a ... sa 


10 ... M 

11 ... Si 


ID ... 80 10 ... m 
11 ... 8811 ... Ut 




i. M. d. d. >, d. 


19 ... 94 


IS ... 60 


18 ... S6 IS ,„ la 




30 are t 8 90 are 7 6 










84 ... 2 96 ... 8 


3 limes 


e times 


9 times 19 tima 




30 ,.. S 6 100 ... 8 4 










36 ... 3 108 ... 9 


S are G 


8 are 1" 


3 ore 16 8 are M 




w ... 3 i no ... 9 9 


3 ... 9 


3 ... IB 


3 ... 87 3 ... M 




48 ... 4 ISO ...lO 
SO ... 4 9 130 .,,10 10 


4 ... 19 


4 ... 84 


4 ... 36 4 ... 46 




S ... 15 


S ... 30 


S ... iS S ... M 




60 ... 6 132 ...11 


6 ... 18 


e ... 3« 


6 ... 54 6 ... 71 




70 ... 5 10 140 ...H 8 


7 ... 31 


7 ... 4S 


7 .. 63 T ... U 




73 ,.- 6 144 ...19 


8 ... 94 


B ,.. 4e 


8 ... 7^ 8 ... at 




80 ... 6 8 150 ...19 6 


9 ... 87 


9 ... 64 


9 ... 81 9 ... loe 










10 ...9010 ... IK 

11 ... 9911 ... 13S 




84 ... 7 156 ...13 






■ 


SmLt.tiia jFauth. Tab. 


19 '.'.'. 36 


19 '.'.'. 78 


19 ...'l0319 ... m 


1 


Table. 


4are0 1 








4 times 


7 limes 


10 times CharacUn 




30 are 1 


8 ... 8 


9 are 8 


8 are U 


2areS0 = equaL 




30 ... I 10 


18 ... 3 


3 ... 18 


3 ... 81 


3 ... 30-1^ 




40 ... 3 


16 ... 4 


4 ... 16 


t ... 88 


4... 40+plM.«« 




SO ... i 10 


30 ... 5 


5 ... 80 


6 ... 35 


3 ... SO X Wult^ 




60 ... 3 


84 ... 6 


6 ... 9* 


e .. 48 


6 ... 60 -^divide. 




70 ... 3 10 


as ... 7 


7 ... 98 


7 ... 49 


7 ... TO : iato. 




80 ... 4 


39 ... 8 




8 ... 56 


8 ... 60 :: soil. 




90 ... 4 10 


3G ... 9 


9 ... 36 


9 ... «3 


9 ... 90 : tn. 




too ... S 


40 ... 10 


10 ... 40 


... 70 






110 ... S 10 


44 ... 11 


11 ... 44 


1 ... 77 


11 ...no! halt 


m 


leo ... 6 


46 ... 1 


19 . 48 


3 ... 84, 


18 ..180| Squartd 


Addii.ok Table. 




land 


9 and 3 and 


4andl5 andl6 and I 7 atidj S and 1 9 3nd{t0aiid 




laree 


lareS lare4 


lareSl are 6'! are T 1 are 81 nre o'lBrelo'larell 




9... 3 


g... *3... 3 


3... 6! ... 7;a ... 8,3 ... 9|fi ...log ...11:9 ...IS 




>... 4 


3... 6 3... 6 




3 ... 


3 ...10 


...11'3 ...193 ...1) 




4... S 


4... 6 4... T 


*... 8|4 ... 9 


4...1 


4 ...11 


...19:4 .. 134 ...H 




5... 6 


S... IS... 8 


S... 96 ...10 


S...1 


5 ...1» 


...136 ...14'5 .-W 




a... 7 


6... 8 6... 9 


8...106 ...11 


6...1 


6 ...13 


...14'e ...15:6 *W 




T... 8 


7... 9T...10 


T...il T ...19 


7 ...1 


7 ...14 


...137 ...16,7 ...U 
...168 ...I7,l8 ...19 




B... B, 


8...10 8...11 


S...128 ...13, 


8 ...1 


B ...IS 


■ /»._I0(»...11|0...W 


9...13';9 ...141,9 ...\&*3 -W -17^9 ...189 ...H 





AEITHMETICAL TABLES. 



«07 



'roy Weight. 

Iver, and Jewels, axe 

[led bj this T9^e• . » , 

1 Penny wei|^' 

weights 1 Ounce. 
1 Pound. 



UDUP0I8 Weight. 
oceries, with all coarse 
^ are weighed by this 

1 Ounce. 

!....«...• 1 Pound. 

I. 1 Quarter. 

ra 1 Hundred wt. 

ed wt. 1 Ton. 



XECABiES Weight. 
are mixed by this Tab. 

1 Scruple 3 

;s 1 Dram 3 

1 Ounce i 

1 1 Pound ft 



oth Measure. 

1 NaiL 

1 Quarter of a Yd. 

9 .... 1 Yard. 

s .... 1 £11 English. 



iNE Measure. 

rs, except Ale and Beer, 
isured by this Table. 

1 Quart. 

1 Gallon. 

) 1 Anker. 

) 1 Rundlet. 

I 1 Tierce. 

) 1 Hogshead. 

i 1 Puncheon. 

*ads.... 1 Pipe. 
1 Tun. 



is Beer Measure. 

1 Quart. 

1 Gallon. 

I 1 Firkin. 

I 1 Kilderkin. 

Idns ... 1 Barrel. 

3 1 Hogshead. 

sad..... 1 Butt. 



Day MEAauRE. 
Br thisare me^fsuredall dry goods* 
' 2 xints ...••'••;...•«*•• '1. Quart* 

•'2 Quarts:,:^...:.; 1 Pottle. 

9 F6ttles'..'.,.........» 1 Gallon. 

2'Galls. or 8 Quarts 1 Peck. 

4 Pecks IBusheL 

8 Bushels 1 Quarter. 

36 Bushels 1 Chaldron 

of Coals. 
^B. Of other articles,32 Bushels 
make a Chaldron. 



L.ONG Measure. 

3 Barleycorns. l.Inch. 

4Inches 1 Hand. 

12 Inches 1 Foot. 

3 Feet 1 Yard. 

6 Feet 1 Fathom. 

5i Yards IRodorPole 

40 Furlongs 1 Furlong. 

8 Furlongs 1 Mile. 

3 Miles 1 League. 

69^ Miles 1 Degree on 

the Equator. 

N. B. A Hand is 4 Inches, and a 

Fathom 2 Yards. 



Square Measure. 

144 Square Inches 1 Square Foot. 

9 Square Feet... 1 Square YmxI 

30 J Square Yards 1 Square Pole. 

40 Square Poles.. 1 Square Rood 

4 Square Roods.. 1 Square Acre 

640 Square Acres.. 1 Square MUe 



Solid or Cubic Measure. 
1728 Cubic Inches 1 Cubic Foot. 
27 Cubic Feet . . 1 Cubic Yard. 
231 Cubic Inches 1 GaU. of Wine 
282 Cubic Inches 1 Gall, of Ale. 
2150 Cubic Inches lBush.ofMalt 



Time. 

60 Seconds 1 Minute. 

60 Minutes 1 Hour. 

24 Hours 1 Day. 

7 Days 1 Week. 

4 Weeks 1 Month. 

12 Calendar Months, or 365 Days 

and 6 Hours, 1 Year. 
Thirty days hath September, 
April, June, and November ; 
February hath twenty-eight alone. 
And aU the rest have thirty-one. 
Except in leap-year, at which time 
February's days are twenty-nine. 



soe POPULAR SC HOOL BOO KS by Mb. GU 

1. Serenth Edition, with numerous Cuts, price 6tL half-boun 

GUY'S NEW BRITISH FBIMEK, oh BEADING EA 

Containing veij Iitterestikg Lessons fob Chii.sren' oi 

Early Age ; intended to precede the New British Spelling B( 

2. Twenty-third Edition, with numerous Cuts, price Is, 6d, boi 

GUY'S BRITISH SPELLING BOOK, 
Or, An Easy Introduction to Spelling and Blading, 
Seven Farts, containing a great Tarietj of Easy Lessons, ezi 
adapted to the capacities of youth, and arranged m a new, easy, 
pleasing order : the Tables of Words divicted and accented ac< 
ing to the purest modes of pronunciation. 

3b Third Edit enlatged, ornamented with Wood Cuts, 3f. 6ii. bo 
GUY'S NEW BRITISH READER^ 
Or, Sequel to the British Spelling Book. 
*•* This work contains a Larger Selection of very East R: 
ING, both in Prose and Poetry, than has yet been made for sch( 
and, vfhai witt be deemed a most enential improvement^ ihe more dij 
vords are divided and expiained at ike Ttead qfeach chapter. 

4. Ninth Edit, royal 18mo. with Seven Maps, price 3s, bound in 

GUY'S SCHOOL GEOGRAPHY, 

On a new, easy,, and highly-improved Plan ; comprising not oi 
complete general Description, but much Toposraphical informa 
in a wdl-digested order ; exhibiting three ^stwct Parts, and 
forming one connected Whole. Expressly adapted to every Ag€ 
Capacity, and to every class of Learners. 
%* The Maps, neat^f coloured^ are sold separate^ price 2s. sewed. 

A KEY, containing Answers to all the Questions and the 
blems on Globes, to this Geography. Third Edit, price Is. 6d. se 

5. Fourth Edition, on a \ai^ sheet, price 7s. coloured ; on cat 

and rollers, 10s. 6d. ; and vamished, price 14«. 

GUY'S CHART OF GENERAL HISTORY. 

6. Eighth Edition, price Js. 6d. neatly bound, 

GUY'S POCKET CYCLOPAEDIA, 
Or, Miscellany of Useful Knowledge, designed for & 
Scholars In Schools, and for Young Persons in general ; contai 
much useful Information necessary to be known oy aH persons^ 
yet not to be found in books of general use in Schools. 

7. Fourth Edition, in Script Type, on fine post writing-paper 

otherwise greatly improved, price Ss. 6d. half-bound, 

GUY'S SCHOOL CYPHERING BOOK. 

*a* It is trusted that the improvements introduced into this 
tion, will give ^at satisfaction by the adoption of a type in imit 
of the best writing, pupils will have always before them an exce 
copy for the formation of their figures. — A KEY, price 6d. 

8. Second Edit, in royal ]8mo. with 18 fine plates, price only Bs. 

GUY'S ELEMENTS OF ASTRONOMY, 

Familiarly explaining the general Phenomena of the Heal 
Bodies, and the Theory of the Tides ; to which is subjoiiied, a 
plete Set of Questions for Examination. Intended as a compi 
t§ the ^* School Geography^ o{VU<e aaxne X>x\\i<Qrc. 
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